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ſubſtantial proofs of his charity, Being _ old, he 
uſed to ride on a mule through the city, and relieved 
all the poor he met; to which his mule was fo well ac- 
cuſtomed, that ir topped of its own accord at the ſight 
of eve man till its maſter bad relieved him. He 
refuſed ſeveral hanourable poſts in church and Rate, 
that he might have leiſure to correct and improve the 
works he had already written, and compoſe others. He 
died at the age of 94, on the 2:{t of Jane 1586. He 
wrote a vaſt number of treatiſes, all which are cither 


on morality or canon law, 


ASPIRATE, in grammar, denotes words marked 
with the ſpiritus aſper. See AsPER. 

ASPIRATION, among grammarians, is uſed to 
denote the pronouncing a ſyllable with ſome vehe- 
mence. 
NINA af looms : A genus 2 — order 

filices, belonging to the cry mĩa claſs of plants. 
The parts of Frogifcation 4 in the ſmall 
ſparſe line under the diſk of the leaves. There are 
24 ſpecics. Two of theſe are natives of Britain, and 
2 upon old walls or moiſt rocks; one is called /7o- 
opendrium, or hart's tongue : the other is ly ce- 
terach, alſo called ſp/eerwort. It has an herbaceous, 
ſomewhat mucilaginoas, roughiſh taſte: it is recom- 
mended as a pectoral, and for promoting urine in ne- 
phritic caſes. The virtue which it has been moſt ce- 
lebrated for is that which it has the leaſt title to, viz. 
diminiſhing the ſpleen. 

ASS, in zoology, is ranked as a ſpecies of equus, or 
horſe. See EqQuvus. 

Coronation of the Ass, in antiquity, was a part of 
the ceremony of the feaſt of Veſta, wherein the bakers 
put bread crowns on the heads of theſe quadrupeds ; 
Ecce coronatis panis dependet aſellis *. Hence, in an 
ancient calendar, the ides of Jane are thus denoted : 
Feſtum eſt Veſtæ. Aſinus coronatur !—This honour, it 
ſe ems was done the beaſt, becauſe, by its braying, 
it had ſaved Veſta from being raviſhed by the Lamp- 
ſacan god. Hence the formula, Veſliæ delicium eſt 


An.. 
9 in muſic, ſignifies quick; and, according 
to others, that the motion of the piece be kept in a 
middle degree of quickneſs or ſlowneſs. As, Aſai al- 
legro, aſſai preſto. See ALLEGRO and PRESTO. 


+ 


ASSANCALA, a ſtrong town in Armenia, near the 


river Arras, in the road between Erzerum and Eri- 
van, and noted for its hot baths. It ſtands on a high 
hill; the walls are built in a ſpiral line all round the 
rock and ſtrengthened with ſquare towers. The 
ditches are about two fathoms over, cut out of hard 
rock. E. Long. 41. 30. N. Lat. 39. 46. 

ASSANCHIF, a town of Aſia, in Diarbekir, ſeat- 
ed on the river Tigris. E. Long. 42. 30. N. Lat. 37. 
20. 

ASSANS. See Ass EMS. 

ASS ARIUM, in antiquity, denotes a ſmall copper 
coin, being a part or diminutive of the as, The word 
arcaßte is uſed by Suidas indifferently with ge. and 
10pu1Tpun, to denote a ſmall piece of money; in which he 
is followed by Cujacius, who defines aooapr by Mini- 
mus crit nummus., We find mention of tlie aſſarion 
in the goſpel of St Matthew, chap. x. verſe 29. 

ASSARON, or OMmER, a meaſure of capacity, in 


nſc among the Hebrews, containing five pints. It 
Vo. II. 
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the meaſure of manna which God appointed for every Aſſalin 


ASS 


Iſraelite. 


ASS ASIN, or Ass Ass In, a perſon who kills ano: 


ther with the advantage either of an inequality in the 
weapons, or by means of the ſituation of the place, 
9 attacking him at unawares. 

he word aſſaſſin is {aid by ſome to have ben brought 
from the Levant, where it took its riſe from a certain 
prince of the family of the Ar/acide ; popularly called 
Aſſaſſins, living in a caſtle between Antioch and Da- 
maſco, and bringing up a number of young men, 
ready to pay a blind obedience to his commands ; 
whom he employed in murdering the princes with 
whom he was at enmity. But * to Mr Vol- 

, the word Haſſaſſin (from the root a, “ to kill, 
aſſaſſinate, to liſten, to ſurpriſe,” ) in the vulgar Arabic 
ſignifies © Robbers of the night,“ perſons who /je in 
ambuſh to kill; and is univerfally underſtood in this 
ſenſe at Cairo and in Syria, Hence it was applied to 
the Batenians, who ſlew by ſurpriſe. See the next 
article, 

There was a certain law of nations, an opinion re- 
ceived in all the republics of Greece and Italy, where- 
by he that aſſaſſinated an uſurper of the ſupreme power 
was declared a virtuous man. At Rome eſpecially, 


after the expulſion of the kings, the law was format 


and ſolemn, and inſtances of it admitted. The com- 
monwealth armed the hand of any citizen, and created 
him magiſtrate for that moment. P 

ASSASSINS, a tribe or clan in Syria, called alſo J/- 
maclians and Bataniſis or Batenians. Theſe people 
probably owed their origin to the Kirmatians, a fa- 
mous heretical ſect among the Mahometans, who ſettled 
in Perſia about the year logo; whence, in proceſs of 
time, they ſent a colony into Syria, where they be- 
came poſſeſſed of a conſiderable tract of land among 
the mountains of Lebanon, extending itſelf from the 
neighbourhood of Antioch to Damaſcus. 

The firſt chief and legiſlator of this remarkable tribe 
appears to have been Haſſan Sabah, a ſubtle impoſtor, 
who by his artifices made fanatical and implicit ſlaves 
of his ſubjects. Their religion was compounded of 
that of the Magi, the Jews, the Chriſtians, and the 
Mahometans : but the capital article of their creed was 


to believe that the Holy Ghoſt reſided in their chief; 


that his orders proceeded from God himſelf, and were 
real declarations of his divine pleaſure, To this mo- 
narch the orientals gave the name of Scheit? but he 


* 


Aflaſhus. 


is better known in Europe by the name of the Od Man 


of the Mountain, His dignity, inſtead of being here- 
itary, was confirmed by election; where merit, that 
is, a ſuperior multiplicity and enormity of crimes, was 
2 molt effectual recommendation to a majority of ſuf- 
rages. 5 | 

This chief, from his exalted reſidence on the ſummit 
of mount Lebanon, like a vindictive deity, with the 
thunderbolt in his hand, ſent inevitable death to all 
quarters of the world ; ſo that from one end of the carth 
to the other, kalifs, emperors, ſultans, kings, prin- 


ces, Chriſtians, Mahometans, and Jews, every nation” 


and people, execrated and dreaded his ſanguinary power, 
ſrom the ſtrokes of which there was no ſecurity. At 
the leaſt ſuggeſtion or whiſper that he had threatened. 
the death of any potentate, all immediately doubled 
their guards, and took every other precaution in their 

3E 


power. 
* 
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er. It is known that Philip Auguſtus king of 
rance, on à premature advice that the Scheik intend- 
ed to have him aſlaſſinated, inſtituted a new body-guard 
of men diſtingaiſhed for their activity and courage, 
called ſergens d Armes, with braſs clubs bows and ar- 
rows; and he himſelf never appeared without a club, 
fortified either with iron or gold. Moſt fovercigns 
paid ſecretly a penſion to the Scheik, however ſcan- 
dalons and derogatory it might be to the luſtre of ma- 
jeſty, ſor the ſafety of their perſons. The Knights 
Templars alone dared to defy his ſecret machinations 
and open force. Indeed they were a permanent dif. 
perſed body, not to be cut off by maſſacres or aſſaſſi - 
nations, | 

This barbarous prince was farniſhed with reſources 
unknown to all other monarchs even to the moſt ab- 
ſolate deſpotic tyrant. His ſubjects would proſtrate 
themſeves at the foot of his throne, requeſting to die 
by his hand or order, as a favour by which they were 
ſare of paſſing in paradiſe. 
made any impreſſion, it was an emulation to preſs for- 
ward ; and if taken in any enterpriſe, they went to 
the place of execution with a magnanimity unknown 
to others, Henry count of Champaigne, who mar- 
ried Iſabella — * of Amaury king of Jeruſalem, 
paſſing over part of the territory cf the A in his 
way to Syria, and talking highly of his power, their 
chief came to meet him, Are your ſubjects (ſaid the 
old man of the mountain) as ready in their ſubmiſſion 


_ as mine?” and, without ſtaying for an anſwer, made a 


with his hand, when ten young men in white, 
who were ſtanding on an adjacent tower, inſtantly 
threw themſclves down. On another occaſion, Sultan 
Malek-Shah ſummoning the Scheik to ſubmit himſelf 
to his government, and threatening him with the pow- 
er of bis arms, ſhould he heſnate to comply; the lat- 
ter, very compoſedly turning himſelf towards his guards, 
ſaid to one of them, © Draw your dagger and plunge it 
into your breaſt ;*” and to another, Throw yourſelf 


headlong from yonder rock.” His orders were no 
ſooner uttered than they were joyfully obeyed : and all. 


the anſwer he deigned to give the ſultan's envoy was, 
« Away to thy maſter, and let him know I have man 

thouſand ſubjects of the ſame diſpoſition.” Men ſo 
ready to deſtroy themſelves were equally alert and re- 
ſolute in being the miniſters of death to others. At 
the command of their ſovereign, they made no diffi- 
culty of ſtabbing any prince, even on his throne; and 
being well verſed in the different dialeQs, they con- 
formed to the dreſs and even the external religion of 
the country, that they might with tefs difficulty ſtrike 
the fatal blow required by their chief. With the Sa- 
racens they were Mahometans ; with the Franks, Chri- 
ſtians ; in one place they joined with the Mamalnks ; 
in another, with the eccle{iaſtics or religions ; and un- 
der this diſguiſe ſeized the firſt opportunity of execu- 
ting their ſanguinary commiſſion, Of this we meet 
with an inſtance in the hiſtory 
was delioging Manbedge, the celebrated Hicropolis of 
antiquity. Being one day, with a few attendants, and 


they at ſome diſtance, reconnoitring the place for the 
better diſpolition of the attack, a man ruſhed on him 
with a dagger in his hand, and wounded him in the 
head ; but the ſnltan, as he was 8 to repeat 

7 after re- 


his ſtroke, wreſted the dagger from him, 
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On them if danger 


of Saladin, while he 


ASS 


ceiving ſeveral wounds, laid him dead at bis feet. Be- 
fore the ſultan had well recovered himſelf, a ſecond 
encountered him to finiſh the treachery of the former ; 
but he met with the ſame fate: he was ſucceeded with 
equal fury by a third, who alſo fell by the hand of that 
magnanimous prince whom he was ſent to aſlaſſinate. 
And it was obſcrved, that theſe wretches dealt abont 
their fruitleſs blows as they lay in the agonies of death. 
With ſuch rapidity was this tranſacted, that it was over 
before Saladin's guards could come to his aſſiſtance. 
He retired to his tent, and in great perturbation throw- 
ing himſelf on his ſopha, ordered his ſervants to take 
a ſtrict view of his houſe hold, and to caſhier all ſu- 
ſpeed perſons ; at the ſame time aſking with great 
earneſtneſs, © Of whom have I deſerved ſuch treache- 
rous uſage? Bat it afterwards appeared, that theſe 
villains had been ſent by the old man of the mountain ; 
of whom the vizir Kamſchlegin had purchaſed the mur- 
der of Saladin, to free - himſelf from ſo great 2 war- 
rior whom he could not meet in the field. To animate 
them in their frantic obedience, the Scheik, before 
their departure on ſuch attempts, uſed to give them a 
ſmall foretaſte of ſome of the delights which he aſſu- 
red them would be their recompenſe in paradiſe. De- 
licious ſoporific drinks were given them; and whil e 
they lay aſleep, they were carried into beantifa] gar- 
dens, where very allurement invited their ſenſes to 
the moſt exquiſite gratiſications. From theſe ſeats of 


voluptuouſneſs, inflamed with liquor and enthuſiaſtic. 


views of — — enjoyments, they ſallied forth to 
perform aſſaſſinations of the blackeſt dye. 


This people once had, or atleaſt they feigned to have, 
an intention of embracing the Chriſtian religion. They 
reigned a long time in Perſia and on Mount Lebanon. 
Hulaku, a kban of the Mogri Tartars, in the year 655 
of the Hegira, or 1254 of the Chriſtian æra, entered 
their country and diſpoſſeſſed them of ſeveral places; 
but it was not till the ycar 1272 that they were total- 
ly conquered. This atchievement was owing to the 


conduct and intrepidity of the Epyptian forces ſent a- 
It has, however, 


inſt them by the ſultan Bibaris. 
— thought that the Druſes, who ſtill reſide among 


the eminences of Mount Lebanon, and whoſe religion 


and cuſtoms are ſo little known, are a remnant of thoſe 
barbarians. 

ASSAULT, in law, is an attempt or offer to beat 
another, without touching him: as if one lifts up his 
cane or his fiſt in a threatening manner at another ; or 
ſtrikes at him, but miſſes him; this is an aſſault, in- 


faltus, which Finch deſcribes to be“ an unlawuful ſet- 


3”, 


ting upon one's perſon,” This alſo is an inchoate vio- 
lence, amonnting conſiderably higher than bare threats ; 
and therefore, though no actual ſuffering is proved, yet 
the party injured may have redreſs by action of tre/paſ7 
vi ct armis, wherein he ſhall recover damages as a 
compenſation for the injury. 

ASSAULT, in the military art, a furions effort made 
to carry a” fortified poſt, camp, or fortreſs, wherein 
the aſſailants do not ſcreen themſelves by any works : 
while the affault continues, the batteries ceaſe, for fear 
of killing their own men.—The enfans perdus march 
firſt tothe aſſault. Sce Enrans Perdus. 

ASSAY, Ess av, or Sa v, in metallurgy, the proof or 
trial of the goodneſs, purity, value, &c. of metals and 
metalline ſubſtances; Sce E884, 


Aſſaſſins 


4 


— 
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In ancient ſtatutes this is called torch; and thoſe 


- who had the care of it, Keepers of the touch, Under 


Henry VI. divers cities were appointed to have touch 
for wroaght lilver-plate, 2 Hen. VI. c. 14.—By this, 
one might imagine they had no better method of aſ- 
ſaying the ſimple one by the touch-ſtone ; but 
the caſe is far otherwiſe. In the time of King Hen- 

II. the biſhop of Saliſbury, then treaſurer, conſi- 

ring that though the money paid into the king's ex- 
chequer for his crown-rents did anſwer numero et pon- 
dere, it might neverthelcſs be mixed with copper or 
braſs : wherefore a conſtitution was made, called the 
trial by combuſtion ; which differs little or nothing from 
the preſent method of aſſaying ſilver. Sce a deſcrip- 
tion of it in the Black Book in the Exchequer, writ- 
ten by Gervaſe of Tilbury, c. xxi. This trial is alſo 
there called eſſaium, and the officer who made it is 
named fuſor. The method ſtill in uſe of aſſaying gold 
and filver was firſt eſtabliſhed by an act of the Engliſh 
parliament 1354. 

ASSAYING, ars docimaſlica, in its extent, compre- 
hends particular manners of cxamining every ore, or 
mixed metal, according to its nature, with the beſt- 
— — fluxes; ſo as to diſcover, not only what metals, 
and what proportions of metal, are contained in ores ; 
but likewiſe how much ſalphur, vitriol, alum, arſenic, 
ſmelt, &c. may be obtained from every one reſpec- 
tively. Sec BLow-rIre, METALLURGY, and MInE- 
RALOGY. | 

Aſaying is more particularly uſed by moneyers and 
goldſmiths, for the making a proof or trial by the cup- 
pel, or reſt, of the fineneſs or purity of the gold and ſil ver 
to be uſed in the coining of money, and manufacture of 
plate, &c. or that have been already uſed therein. 
There are two kinds of aſſaying; the one before 
metals are melted, in order to bring them to their pro- 
per fineneſs; the other after they are ſtruck, to ſee that 
the ſpecies be ſtandard. For the firſt aſſay, the aſſay- 
ers uſe to make 14 or 15 grains of gold, and half a 
dram of ſilver, if it be for money; and 18 grains of 
the one, and a dram of the other, if for other occa- 
ſions. As to the ſecond aſſay, it is made of one of 
the picces of money already coined, which they cut in 
four parts. The quantity of gold for an aſſay among 
us is (ix grains: In France, nearly the ſame; and in 
Germany, about three times as much. 

The proper ſpelling of that word, however, is Es- 
SAY ; under which article, therefore, the reader will 
find the ſabje& more particularly treated, 

Ass ar- Balance, or Eſſay- Balance, the flat pieces of 

laſs often placed under the ſcales of an aſſay- balance, 
ſeem, by their power of electricity, capable of attract - 
ing, and thereby making the lighter ſcale preponderate, 
where the whole matter weighed is ſo very ſmall. See 
Eſay- BAA cx. | | 

The electricity ef a flat ſurface of about three inches 
ſquare has been known to hold down one ſcale, when 
there were about 200 grains weight in the other. See 
Ba 5 _ 0 | 2 : 

s- Maſter, or Fſſay- Maſter, an oſſicer under cer- 
tain corporations a <r wi the care of making 
true touch, or aſſay, of the gold and filyer brought to 
him; and giving a juſt report of the goodneſs or bad- 
neſs thereof. Such is the aſſay-maſter of the mint in 

the Tower, called alſo aſſayer of the king. + 


The aſſay-maſter of the goldſmiths company is a fort Aﬀelyn 


of aſſiſtant- warden, called alſo a fouch - warden, appoint- 


ed to ſurvey, aſſay, and mark all the ſilver-Work, &c. Atlemblies 


committed to him. There are alſo aſſay-maſters ap- 
pointed by ſtatute at York, Exeter, Briſtol, Cheſter, 
Norwich, Newcaſtle, and Birmingham, for aſſaying 
wrought plate. The aſſay-maſter is to retain eight 
gum of every pound Troy of ſilver brought to him; 
our whereof are to be put in the pix, or box of deal, 
to be re · aſſayed the next year, 28 other four to be 
allowed him for his waſte and ſpillings. 

Note, The number of pennyweights ſet down in the 
aſſay - maſter's report, is to be accounted as per pound, 
or ſo much in every pound of 12 ounces Troy. For 
every 20 * - weight, or ounce Troy, the ſilver is 
found by the aſſay to be worſe than ſtandard, or ſter- 
ling, ſixpence is to be deduced; becauſe every ounce 
will coſt ſo much to reduce it to ſtandard goodneſs, or 
to —_ it for ſterling. 

In gold, for every carat it is ſet down to be worſe 
than ſtandard, you muſt account that in the ounce 
Troy it is worſe by ſo many times 3s. 8 d.; and for 
ka in it is ſet down worſe, you muſt account it 

by fo many times 11d. in the ounce Troy ; and 
for every half grain 5;d.: for ſo much it will coſt to 
make it of ſtandard neſs, &c. 

ASSELYN 1 * a famous Dutch painter, was 
born in Holland, and becaine the diſciple of Iſaiah 
Vandevelde, the battle - painter. He diſtinguiſhed bim- 
ſelf in hiſtory-paintings, battles, landſcapes, anim 
and particularly horſes. He trayelled into France a 
Italy; and was ſo pleaſed with the manner of Bambo- 
chio, that he always followed it, He painted many 
pictures ns ron where he married the daughter of a 
merchant of Antwerp, and returned with her to Hol- 
land. Here he firſt diſcovered to his countrymen a 
freſh and clear manner of painting landſcapes, like 
Claude Lorraine; upon which all the painters imi- 
tated his ſtyle, and reformed the dark brown they had 
hitherto followed. Aſſelyn's pictures were ſo much ad- 
mired at Amſterdam, that they ſold there at a high 
price. He died in that city in 1660. Twenty-four 
pieces of landſcapes and ruins, which he painted in 
Italy, bave been engraved by Perelle. 

ASSEMBLAGE, the uniting or Joining of things 
together; or the things themſelves ſo united or joined. 
It is alſo uſed, in a more general ſenſe, for a collec> 
tion of various things ſo diſpoſed and diverſified, that 
the whole produces ſome agrecable effect. | 

ASSEMBLY, the meeting of ſeveral perſons, in 
the ſame place, upon the ſame deſign. | 

ASSEMBLY, in the beau monde, an appointed meet- 
ing of faſhionable perſons of both ſexes, for the ſake of 
play, dancing, gallantry, converſation, &c. a 

ASSEMBLY, in the military art, the ſecond beati 
of a drum before a march; at which the ſoldiers ſtrike 
their tents, roll them up, and ſtand to arms, 

ASSEMBLIES of the clergy are called convocations, 


ſpnods, councils. The annual mecting of the church of 


Scotland is called a General Aſſembly : In this aflem- 

bly his Majeſty is repreſented by his Commiſſioner, who 

diſſolves one meeting, and calls another, in the name 

of the King, while the Moderator does the ſame in the 
name of the Lord Jeſus Chrifft, f 

Ass EMBL IESs of the Roman people were called comitia. 

8 3 E 2 | Under 


= 


ed. Britiſh 


ASS 

Under the Gothic governments, the ſupreme legiſla- 
tive power was lodged in an aſſembly of the ſtates of 
the kingdom, held annoally for the like purpoſes as the 
parliament, Some feeble remains of this uſage ſtill 
ſubſiſt in the annual aſſemblies of the ſtates of Langue- 
doc, Bretagne, and a few other provinces of France ; 
but theſe are no more than ſhadows of the ancient aſ- 
ſemblies. It is only in Great Britain, Sweden, and 
Poland, that ſuch aſſemblies retain their ancient powers 
and privileges. 

ASSENS, a ſca-port town of Denmark, ſitnated 
upon the Little Belt, a ſtrait of the Baltic, which ſe- 
parates the iſle of Funen from the continent. It is 
the common paſſage from the duchy of Sleſwick to 
Copenhagen. E. Long. 10. 30. N. Lat. 55. 15. 

ASSENT, in a general ſenſe, implics an agreement 
to ſomething propoſed or affirmed by another. 

Rozal Assgnt, the approbation given by the king to 


bill in parliament, after which it becomes a law. 
ASSER (John), or AssEZIUs MExEveEns ts, that 

is, 4 of $t David's, biſhop of Shirburn in the reign 

of Alfred the Great, He was born in Pembrokeſhire, 


in South Wales; and educated in the monaſtery of St 
David's by the archbiſhop Aſſerius, who, according to 
Leland, was his Kinſman. In this monaſtery he be- 
came 2 monk, and by his aſſiduous application ſoon ac- 
quired univerſal fame as a perſon of profound learnin 
and great abilities. Alfred, the munificent patron 
genius, about the year 880, ſent for him to court. 
The king was then at Dean in Wiltſhire, He was ſo 
charmed with Aſer, that he made him his preceptor 
and companion. As a reward for his ſervices, he ap- 


pointed him abbot of two or three different monaſteries ; 


and at laſt promoted him to the epiſcopal ſee of Shir- 
burn, where he died and was buried in the year 910. 


He was, ſays Pits, a man of a happy genius, wonderful 


modeſty, extenſive learning, and great integrity of life. 
He is ſaid to have been principally inſtrumental in per- 
ſuading the king to reſtore the univerſity of Oxford to 
its priſtine dignity and luſtre.— He wrote, De vita et 
rebus geſlis Alfredi, &c. Lond. 1574, publiſhed by 
Archbiſhop Parker, in the old Saxon character, at the 
end. of Walſinghani hiſt. Francf. 1602. fol. Oxf. 
1722, 8Bvo, Many other works are aſcribed to this 
anthor by Gale, Bale, and Pits, but all doubtful, 

ASSERIA. See As1$SIA. 

ASSERTION, in the language of the ſchools, a 
propoſition advanced by the aſſertor, who avows the 
truth of it, and is ready to defend it. 

ASSESSOR, an interior officer of juſtice, appointed 
_ to aſſiſt the ordinary judge with his opinion and 
ad vice. | 

Ass Esso is alſo one who aſſeſſes or ſettles taxes 
and other public dues. 

ASSETS, in law, ſignifies goods enough to diſcharge 
that burden which is caſt upon the executor or heir, in 
ſatisfying the debts and legacics of the teſtator or an- 
ceſtor. Aſſets are real or perſonal. Where a man 
hath lands in fee ſimple, and dies ſeiſed thereof, the 
lands which come to his heir are aſſets real; and 
where he dics poſſeſſed of any perſonal eſtate, the 

oods which come to the executors are aſſets perſonal, 
ſſets are alſo divided into __ per deſcent, and aſſets 
inter maines. Aſſets by deſcent is where a perſon is 


bound in an obligation, and dies ſeiſed of lands which 
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deſcend to the heir, the land ſhall be aſſets, and the 
heir ſhall be charged as ſar as the land to him deſcend- 
ed will extend. Aſſets inter maines is when a man in- 
debted makes executors, and leaves them ſufficient to 
pay his debts and legacies ; or where ſome commodi 
or profit ariſeth to them in right of the teſtator, which 
are called aſſets in their hands, 

ASSEVERATION, a poſitive and vehement affir- 
mation of ſomething. 

ASSHETON (William), doctor of divinity, and 
rector of Beckenham, in Kent, was born in the year 
1641, and was educated at Brazen-noſe college, Ox- 
ford. After entering into orders, he became chaplain 
to the Duke of Ormond, and was admitted dodor of 
divinity in 1673. Soon after, he was nominated to a 
prebend in the church of York, preſented to the living 
of St Antholin, London, and io the rectory of Beck- 
enham in Kent, He was the firſt projector of the 
ſcheme for providing for clergymens widows, and o- 
thers, by a jointure payable out of the mercers com- 
pany. He wrote ſeveral pieces againſt the Papiſts and 
Diſlenters, and ſome devotional tracts. He died at 
12 in September 1711, in the 7cth year of 

is age. 

ASSIDEANS, or Cy ass1D&Ans, (from the Hebrew 
chaſidim, ** merciful, pious”); thoſe Jews who reſorted 
to Mattathlas to fight for the law ot God and the li- 
berties of their country, They were men of great va- 
lour and zeal, baving voluntarily devoted themſelves ts 
a more ſtrict obſervation of the Jaw than other men. For, 
after the return of pay A from the Babyloniſh cap- 
tivity, there were two ſorts of men in their church ; 
thoſe who contented themſelves with that obedience 
only which was preſcribed by the law of Moſes, and 
who were called Zadikim, i.e. the righteous ; and thole 
who, over and above the law, ſuperadded the conſti- 
tutions and traditions of the elders, and other rigorous 
obſervances : theſe latter were called Chaſidim, i. e. the 
pious. From the former ſprung the Samaritans, Sad- 
dacees, and Caraites; from the latter, the Phariſces 
and the Eſſenes. 

ASSIDENT 5$16ns, in medicine, are ſymptoms 
which uſually attend a diſeaſe but not always ; hence 
differing from pathognomic ſigns, which are inſeparable 
from the diſeaſc: e. gr. In the pleuriſy, a pungent pain 
in the ſide ; in an acute fever, difficulty of breathing, 
&c. collectively taken, are pathognomic ſigns; but 
that the pain extends to the hy pochondrium or clavicle, 
or that the patient lies with more caſe on one fide than 
on the other, are aſſdent ſigns. 

ASSIDUUS, or Aps1puus, among the Romans, 
denoted a rich or wealthy perſon. The word in this 
ſenſe is derived from as afſis, q. d. a monied man. 
Hence we meet with afiduous ſuretics, afidui fidejuſſc- 
res ; anſwering to what the French now call city ſure- 
ties or ſecurities, cautions bourgeois. 

When Servius Tullius divided the Roman people in- 
to five claſſes, according as they were aſleled or taxed 
to the public, the richer ſort who contributed aſſes were 
denominated afidui ; and as theſe were the chief 
people of buſineſs who attended all the public concerns, 
thoſe who were diligent in attendances came to be de- 
nominated ge" 

ASSIENTO, a Spaniſh word ſignifying a farm, in 
commerce, is uſcd tor a bargain between the king of 
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Spain and other powers, for importing negroes into the 


Spaniſh dominions in America, and particularly to 
Buenos Ayres. The firſt aſſiento was made with the 
French Guinea-company ; and, by the treaty of Utrecht, 
transferred to the Engliſh, who were to furniſh 4800 
negroes annually, 

ASSIGN, in common law, a perſon to whom a 
thing is aſſigned or made over. | 

ASSIGNATION, an appointment to meet. The 
word is generally underſtood of love - meetings. 

ASSIGNEE, in law, a perſon appointed by another 
to do an act, tranſact ſome buſineſs, or enjoy a parti- 
cular commodity. 

ASSIGNING, in a gays ſenſe, implies the ma- 
king over the right of one perſon to another, In a 
particular ſenſe, it ſignifies the pointing out of ſome- 
thing; as, an error, falſe judgment, or waſte. 

ASSIGNMENT, the transferring the intereſt one 
has in a leaſe, or other thing, to another perſon. 

ASSIMILATION, in phyſics, is that motion by 
which bodics convert other bodies related to them, or 
at leaſt ſuch as are prepared to be converted, into their 
own ſubſtance and nature. Thus, flame multiplies it- 
ſelf upon oily bodies, and generates new flame; air 
upon water, and produces new air ; and all the parts, 
as well ſimilar as organical, in vegetables and animals, 
firſt attract with ſome election or choice, nearly the 
ſame common or not very different juices for aliment, 
and afterwards aſſimilate or convert them to their own 
nature, 

ASSISE, in old Engliſh law-books, is defined to 
be an aſſembly of knights, and other ſubſtantial men, 
together with a juſtice, in a certain place, and at a 
ecrtain time : but the word, in its preſent acceptation, 
implies a court, place or time, when and where the 
writs and proceſſes, whether civil or criminal, are de- 
cided by judge and jury. 

All the countics of England are divided into fix 
circuits; and two judges arc aſſigned by the king's 
commiſſion, who hold their aſſiſes twice a-year in e- 
very county (except London and Middleſex, where 
courts of iſe prius are holden in and after every 
term, before the chicf or other judge of the ſeveral ſu- 
perior courts ; and except the four northern counties, 
where the aſliſes are taken only ouce a year) to try by 
a jury of the reſpective counties the truth of ſuch mat- 
ters of fact as are then under diſpute in the courts of 
Weſtminſter-hall, Theſe judges of aſſiſe came into uſe 
in the room of the ancient juſtices in eyre, juſticiarii 
in itinere ; who were regularly eſtabliſhed, it not firſt 
appointed, by the parliament of Northampton, A. D. 
1176, 22 Hen. II. with a delegated power from the 
king's great court or aula regia, being looked upon as 
members thereof: and they afterwards made their cir- 
cuit round the kingdom once in ſeven years for the pur- 
E of trying cauſes, They were afterwards directed 

y magna charta, c. 12. to be ſent into every county 
once a-year to take or try certain actions then called 
racognitious or afſiſes ; the molt difficult of which they 
are directed to adjorn into the court of common pleas 
to be there determined, The itinerant juſtices were 
ſometimes mere juſtices of aſliſe, or of dower, or of 
gaol-delivery, and the like; and they had ſometimes a 
more general commiſſion, to determine all manner of 
caules, juſticiarii ad omnia placita: but the preſent 
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jaſtices of aſſiſe and niſi prius are more immediately Atte. 
derived from the ſtatute Weſtm. 2, 13 Edw. I. c. 30. - 
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explained by ſeveral other acts, particularly the ſtatute 
14 Edw. III. c. 16. and muſt two of the king's 
juſtices of the one bench or the other, or the chief 
n of the exchequer, or the king's ſergeants ſworn. 
They uſually make their circoits in the reſpective va- 
cations after Hilary and Trinity terms; afliſes being 
allowed to be taken in the holy time of Lent by conſent 
of the biſhops at the king's requeſt, as expreſſed in 
ſtatute Weſtm. 1. 3 Edw. I. c. 51. And it was alſo 
uſual, during the times of Popery, for the prelates to 
gum annual licenſes to the juſtices of aſſiſe to admini- 
er oaths in holy times : for oaths being of a ſacred 
nature, the logic of thoſe deluded ages concluded that 
they muſt be of eccleſiaſtica! cognizance. The pru- 
dent jealouſy of our anceſtors ordained that no man of 
law ſhould be judge of aſſiſe in his own county: and a 
{ſimilar prohibition is found in the civil law, which has 
carried this principle ſo far, that it is equivalent to the 
crime of ſacrilege, for a man to be governor of the 
province in which he was born, or has any civil con- 
nection. 

The judges upon their circuits now fit by virtne of 
five ſeveral authorities. 1. The commiſſion of the peace, 
in every county of the circuits; and all jaſtices of the 
peace of the county are bound to be preſent at the aſ- 
ſiſes ; and ſheriffs are alſo to give their attendance on 
the judges, or they ſhall be fined. 2. A commiſſion 
of ozer and terminer, directed to them and many other 
gentlemen of the county, by which they are empower- 
ed to 8 felonies, &c. and this is the largeſt 
commiſſion they have. 3. A commiſſion of general 
gaol-delivery, directed to the judges and the IT of 
aſſiſe aſſociate, which gives them power to try every 
priſoner in the gaol committed for any offence what- 
ſoever, but none buy priſoners in the gaol ; ſo that one 
way or other they rid the gaol of all the priſoners in it. 
4. A commiſſion of aſi/e, directed to the judges and 
clerk of aſſiſe, to take aſſiſes; that is, to take the ver- 
dict of a peculiar ſpecies of jury called an aſiſe, and 
ſummoned for the trial of /anded diſputes. The other 
authority is, 5. That of niſi prius, which is a eonſe- 
_ of the commiſſion of aſſiſe, being annexed to 

e office of thoſe juſtices by the ſtatute of Weſtm, 2. 
13 Edw. I. c. 30. And it empowers them to try all 
2 of fact iſſuing out of the courts of Weſtmin- 

er, that are then ripe for trial by jury. The original 
of the name is this: all cauſes commenced in the courts 
of Weſtminiſter-hall are by the courſe of the courts ap- 
pointed to be there tried, ona day fixed in ſome Eaſter 
or Michaelmas term, a jury returned from the 
county wherein the of action ariſes; but with 
this proviſo, niſi prius juſticiarii ad afſiſas capiendas 
venerint ; unleſs before the day prefixed the judges of 
aſſiſe come into the county in queſtion, This they are 
ſure to do in the vacations preceding each Eaſter and 
Michaelmas term, and there diſpoſe of the cauſe ; 
which ſaves much expence and trouble, both to the 
parties, the jury, and the witneſſes, 

The word FLU (from the French aff, feated, ſettled, 
or eſtabliſhed, and formed of the Latin verb afideo, L 
ſit by) is uſed in ſeveral different ſenſes, It is ſome- 
times 1aken for the ſittings of a court; ſometimes for 


its regulations or ordinances, eſpecially theſe that _ 
e 


Aſſoc iat ion 
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the ſtandard of weights and meaſures; and ſometimes 
it ſignifies a jury, either becauſe juries conſiſted of 2 
fixed determined number, or becauſe they continued 
ſuting till they pronounced their verdict, In Scots 
law, an aſſiſe or jury conſiſts of fifteen ſworn men 
( juratores), picked out by the court from a greater 
number, not exceeding 45, who bave been ſummoned 
for that purpoſe by the ſheriff, and given in liit to the 
defender, at ſerving him with a copy of his libel. 

ASSISIO, an epiſcopal crown of Italy, in the duchy 
of Spoleto, built on the ſide of a very high mountain. 
The cathedral of St Francis is very magnificent, and 
compoſed of three churches one above anoiher, E. 
Long. 1 3. 35. N. Lat. 43. 4. ; 

ASSITHMENT, a wiregeld, or compenſation, by 
a pecuniary mulct; from the prepoſition ad, and the 
Sax. ſithe, vice : quod vice ſupplicii ad expiandum de- 
lictum ſolvitur. 

ASSOCIATION, the act of aſſociating, or conſti- 

tuting a ſociety, or partnerſhip, in order to carry on 
ſome ſcheme or atfair with more advantage.—T he word 
is Latin, afſcciatio; and compounded of ad, to, and 
ſocio, to join. 
Soc tro of Ideas, is where two or more ideas 
conſtantly and immediately follow or ſucceed one ano- 
ther in the mind, fo that one ſhall almoſt ini allibly pro- 
dace the other whether there be any natural relation 
between them or not. See MeTaravsIcs. 

Where there is a real affrmity or connection in ideas, 
it is the excellency of the mind to be able to collect, 
compare, and range them in order, in its inquiries : but 
where there is none, nor any cauſe to be ailigned for 
their accompanying each aher, but what is owing to 
mere accident or habit; this unnatural aſſociation be- 
comes a great imperſection, and is, generally ſpeaking, 
a main cauſe of error, or wrong deductions in reaſoning, 
Thus the idea of goblins and ſprights, it has been 
obſerved, has really no more affinity with darkneſs than 
with i any and yet let a foolith maid inculcate theſe 
ideas often on the wind of a child, and raiſe them there 
together, it is poſſible he ſhall never be able to ſeparate 
them again ſo long as he lives, but darkne ſs ſhall ever 
bring with it thoſe frighttul ideas. With regard to 
this inſtance, however, it muſt at the ſame time be ob- 
ſerved, that the connection alladed to appears far from 
being either unnatural or abſurd, See the article Ar- 
PARITION. 

Such wrong combinations of ideas, Mr Locke ſhows, 
are a great cauſe of the irreconcileable oppoſition be- 
tween the different ſes of philoſophy and religion: for 
we cannot imagine, that all who hold tcnets different 
from, and ſometimes even contradictory to, one another, 
ſhould wiltully and knowingly impoſe upon themſelves, 
and refuſe truth offered by plain reaſon : but ſome looſe 
and independent ideas are by education, cuſtom, and 
the conſtant. din of their party, ſo coupled in their 
minds that they always appear there together: theſe 
they can no more ſeparate in their thoughts, than if 
they were but one idea, and they operate as if they 
were ſo. This gives ſenſe to jargon, demonſtration to 
abſurdities, conſiſtency to nouſenſe, and isthe toundation 
of the greateſt, and almoſt of all, the errors in the world. 

Aſſociation forms a principal part af Dr Hartley's 
mechanical theory of the mind. He diſtinguiſhes it 
into ſynchronous and ſucceſſive: and aſcribes our ſimple 
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and complex ideas to the inflaence of this principle Aſſociation 
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or habit. Particular ſenſations reſult from previous 
vibrations conveyed through the nerves to the medul- 
lary ſubſtance oi the br. in; and theſe are fo intimately 
allociated together, that any one of them, when im- 
preiied alone, ſhall be able to excite in the mind the 
ideas of all the reſt. Thus we derive the ideas of na- 
tural bodies trom the allociation of the ſeveral ſenſible 
qualities with the names that expreſs them, and with 
each other, The ſight of part of a large building ſug- 
geſts the idea of the reſt inſtantaneouſly, by a ſynchro- 
nous aſſociation of the parts; and the found of the 
words, which begin a familiar ſentence, brings to re- 
membrance the remaining parts, in order, by ſucceſſive 
aſſociation, Dr Hartley maintains, that ſimple ideas 
run into complex ones by aflociation ; and apprehends, 
that by purſuing and perfecting this doctrine, we may 
ſome time or other be enabled to analyſe thoſe complex 
ideas that are commonly called the ideas of reflection, 
or intellectual ideas, into their ſeveral component parts, 
i, e. into the Gmple idea of ſenſation of which they 
conſiſt; and that this doctrine may be of conſiderable 
uſe in the art of logic, and in explaining the various 
phenomena of the human mind. 

As80cr ation of Farliament. In the reign of king 
William III. the Britiſh parliament entered into a ſo- 
Ie mn aſſociation to defend his majeſiy's perſon and go- 
verniment againſt all plots and conſpiracies; and all per- 
ſons bearing offices civil or military, were enjoined to 
ſubſcribe the aſſociation to ſtand by king William, on 

in of forfeitures and penalties, &c. by ſtat, 7 and 

W. III. c. 27. . 

ASSOILZIE, in law, to abſolve or free. 

ASSONANCE, in rhetoric and poetry, a term uſed 
where the words of a phraſe or a verſe have the ſame 
ſonnd or termination, and yet make no proper rhyme. 
Theſe are uſually accounted vicious in Engliſh ; though 
the Romans ſometimes uſed them with elegancy: as 
Militem comparavit, exercitum ordinavit, aciem 22 
travit. 

ASSONANT xnrmMEs, is a term particularly ap- 
plied to a kind of verſes among the Spaniards, where a 
reſemblance of ſound ſerves inſtead of a natural rhyme. 
Thus, /igera, cubierta, tierra, meſa, may anſwer each 
other in a kind of aſſonant rhyme, having each an e in 
the penult ſyllable, and à in the laſt, | | 

ASSUAN. See SYENE. 

ASSUMPSIT, in the law of England, a voluntary 
or verbal promiſe, whereby a perſon aſſumes, or takes 
npon him to perform or pay any thing to another. 

A promiſe is in the nature of a verbal covenant, and 
wants nothing bot the ſolemnity of writing and ſcaling 
to make it abſolutly the ſame. If there it be io 
do any explicit act, it is an expreſs contract, as much 
as any covenant; and the breach of it is an equal in- 
jury. The remedy indeed is not exacily the ſame: 
ſince, inſtead of an action of covenant, there only lies 
an action upon the caſe, for what is called an aſſump- 
fit or undertaking of the defendant ; the failure of per- 
forming which is the wrong or injury done to the 
plaintiff, the damages whereof a jury are to eſtimate 
and ſettle. As, if a builder promiſes, undertakes, 
or aſſumes to Cairs, that he will build and cover his 
honſe within a time limited, and fails to do it; Cains 
has an action on the caſe againſt the builder n = 

re; 
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Aﬀampfit. breach of his expreſs promiſe, undertaking, or aſ- 
= and ſhall recover a pecuniary ſatisfaction for 
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the injury ſuſtained by ſuch delay. So alſo in the 
caſe of a debt by ſimple contract, if the debtor pro- 
miſes to pay and does not, this breach of promiſe 
intitles the creditor to his action on the caſe, inſtead 
of being driven to an action of debt. Thus likewiſe a 
promiſſory note, or note of hand not under ſeal to 
pay money at a day certain, is an expreſs aſſumpſu; 
and the payee at common law, or by cuſtom and act 
of parliament the indorſce, may recoyer the value of 
the note in es, if it remains unpaid. Some 2- 


233 indeed, though never ſo expreſsly made, are 
e 


d of ſo important a nature, that they ought not 
to reſt in verbal promiſe only which cannot be proved 
but by the memory (which ſometimes will induce the 
perjury) of witneſſes. To prevent which, the ſtatute 
of frauds and perjuries, 29 Car, II. c. 3. enacts, that 
in the five following caſes no verbal promiſe ſhall be 
ſafficient to ground an action upon, but at the leaſt 
ſome note or memorandum of it ſhall be made in 
writing, and ſigned by the party to be charged there- 
with: 1. When an executor or adminiſtrator promiſes 
ro anſwer damages out of his own eſtate. 2. Where 
2 man underiakes to anſwer for the debt, default, or 
miſcarriage, of another. 3. Where any agreement is 
made upon conſideration of marriage. 4. Where any 
contract or ſale is made of lands, tenements, or here- 
ditaments, or any intereſt therein. 5. Andlaſtly, where 
there is any agreement that is not to be performed 
within a year from the making thereof. In all theſe 
caſes, a mere verbal aſſumpſit is void. 

From theſe expreſs contracts the tranſition is eaſy 
ro thoſe that are only implied by law. Which arc 
fach as reaſon and juſtice diate, and which therefore 
the law preſumes that every man has contracted to per- 
form ; and, upon this preſumption, makes him anſwer- 
able to ſach perſons as ſuffer by his non- performance. 
Thus, 1. If I employ a perſon to tranſact any buſi- 
neſs for me, or perform any work, the law implics that 
I andertook, or aſſumed, to pay him ſo much as his 
labour deſerved: and if I negle& to make him amends, 
he has a remedy for this injury by bringing his action 
on the caſe upon this implied aſſumpſit; wherein he is 
at liberty to ſuggeſt that I promiſed to pay him fo 
much as he reaſonably deſerved, and then to aver that 
bis trouble was really worth ſuch a particular ſam, 
which the defendant has omitted to pay. But this 
valuation of his trouble is ſubmitted to the determina- 
tion of a jury; who will aſſeſs ſuch a ſam in damages 


as they think he really merited. This is called an / 


ſumpſit on a quantum meruit. | | 

2. There is alſo an implied aſſumpſit on a quantum 
valebat, which is very ſimilar to the former; ay 
only where one takes up goods or wares of a tradef. 
man, without expreſsly agreeing for the price. There 
the law concludes, that both parties did intentionally 
agree that the real value of the goods ſhould be paid ; 
and an action on the caſe may be brought accordingly, 
if the vendee refuſes to pay that value. | 

3. A third ſpecies of implied aſſumpſit is when one 
has had and received money belonging to another with- 
out any valuable conſideration given on the receiver's 
part; for the Jaw conſtrues this to be money had and 
rercived for the uſe of the owner only; and implies 
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to account for it to the — proprietor. And, if he 
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unjuſtly detains it, an action on the caſe lies againſt 
him for the breach of ſuch implied promiſe and under- 
taking ; and he will be made to repair the owner in 
damages, equivalent to what he has detained in ſuch 
violation of his promiſe. This is a very extenſive and 
beneficial remedy, applicable to almoſt every caſe where 
the defendant has received money which ex 290 et bono 
he ought to refund. It lies for money paid by miſtake, 
or on a conſideration which happens to fail, or throu 
impoſition, extortion, or oppreſſion, or where undue 
«centage is taken of the plaintiff's ſituation. 

4. Where a perſon has laid out and expended his 
own money for the uſe of another at his requeſt, the 
law implies a promiſe of repayment, and an action will 
lie on this aſſumpſit. 

5. Likewiſe, fifthly, upon a ſtated aceount between 
two merchants, or other perſons, the law implies that 
he againſt whom the balance a has engaged to 
pay it to the other; though there be not any actual pro- 
miſe. And from this implication it is frequent for ac+ 
tions on the caſe to he bronght, declaring that the 
plaintiff and defendant had ſettled their accounts toge- 
ther, inſimul computaſſent, (which gives name to thi 


is 
ſpecies of aſſumpſit); and that the defendant engaged 
to pay the plaintiff the balance, but has ſince neglect- 
ed to do it, But if no account has been made up, 
then the legal remedy is b 1 a writ of account 
de computo ; commanding the de Coden torender a juſt 
account to the plaintiff, or ſhew ,the court good. cauſe 
to the contrary. In this action, if the plaintiff ſuc- 
ceeds, there are two judgments ; the firſt is, that the 
defendant do account (quod computer) before auditors 
appointed by the court; and when ſuch acconnt is fi- 
niſhed, then the ſecond judgment is, thathe dopay the 
plaintiff ſo much as he is found in arrear. * 

6. The laſt claſs of contracts, implied by reaſon and 
conſtruction of law, ariſes upon this ſuppoſition, that e- 
very one who undertakes any office, employment, truſt, 
or duty, contracts with thoſe who employ. or entruſt 
him, to perform it with integrity, diligence, and {kill : 
and if by his want of either of thoſe qualities any 
injury accrues to individuals, they have therefore their 
remedy in damages, by a ſpecial action on the caſe. 
A few inſtances will fully illuſtrate this matter. If an 
officer of the public is guilty of neglect of duty, or a 
palpable breach of it, of non-feaſance or of miſ-feaſance ; 
as, if the ſheriff does not execute a writ ſent to him, or 
if he wilfully makes a falſe return thereof; in both 
theſe caſes, the party aggrieved ſhall have an action en 
the caſe, for damages to be aſſeſſed by a jury. If a 
ſheriff or goaler ſuffers a priſoner who is taken upon 
meſne proceſs (that is, during the pendency of a ſuit) 
to eſcape, he is liable to an action on the caſe. But if 
after judgment, a goaler or a ſheriff permits a debtor 
to e cape, who is charged in execution for a certain 
um; the debt immediately becomes his own, and he 
is compellabie by action of debt, being for a ſam li- 
quidated and aſcertained, to fatisfy the creditor in his 
whole demand. An adyocate or attorney that betray 
the cauſe of their client, or, being retained, neglect 


to appear at the trial, by which the eauſe miſcarries, 
are liable to an action on the caſe, foy a reparation to 
their injured client. There is alſo in law always an 
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implied contract with a common innkeeper, to ſecure 
his gueſt's goods in his inn; with a common carrier or 
barge-maſter, to be anſwerable for the goods he car- 
ries ; with a common farrier, that he ſhoes a horſe well, 
without laming him; with a common taylor, or other 
workman, that he performs his buſineſs in a workman- 
like manner; in which if they fail, an action on the 
caſe lies to recover damages for ſuch breach of their 
general undertaking. Alſo if an innkeeper, or other 
victualler, hangs out a ſign and opens his houſe for tra- 
vellers, it is an implied engagement to entertain all 
perſons who travel that way; and upon this univerſal 
aſſumpſit an action on the caſe will lie againſt him =. 
damages, if he without good reaſon refuſes to admit a 
traveller. In contracts hkewiſe for ſales, if the ſeller 
doth upon the ſale warrant it to be good, the law an- 
nexes a tacit contract to this warranty, that if it be 
not ſo, he ſhall make compenſation to the buyer: elſe 
it is an injury to good faith, for which an action on the 
caſe will lie to recover damages. 

ASSUMPTION, a feſtival in the Romiſh church, 
in honour of the miraculous aſcent of the Virgin Ma- 
ry into heaven: the Greek church, who alſo obſerve 
this feſtival, celebrate it on the r5th of Auguſt with 
great ceremony. 

A$S$UMPTIoN, in logic, is the minor or ſecond pro- 
polition in a categorical ſy llogiſm. 

A$S$UMPTION is alſo uſed for a conſequence drawn 
from the propoſitions whereof an argument is compoſ- 
ed. 

ASSUMPTION, an iſland of North-America, in the 
gulph of St Lawrence, at the mouth of the great river 
of the ſame name. It is covered with trees. W. Long. 
60. 40. N. Lat. 49. 30. 

As8UMPTI1ON, a large and handſome town of Pro- 
per Paraguay, on the river of the ſame name in South 
America, It is a biſhop's ſee, is well peopled, and 
ſeated in a country fruitful in corn and fruits, whoſe 
trees are always green. There is likewiſe a quantity 
of paſture, and the air is temperate and ſalutary. W. 
Long. 60. 40. S. Lat. 34. 10. 

ASSUMPTIVE axzms, in heraldry, are ſuch as a 

rſon has a right to aſſume, with the approbation of 
lis ſovereign, and of the heralds: thus, if a perſon, 
who has no right by blood, and has no coat of arms, 
ſhall captivate, in any lawful war, any gentleman, 
nobleman, or prince, he is, in that caſe, entitled to 
bear the ſhield of that priſoner, and enjoy it to him and 
his heirs for ever. 

ASSURANCE, or InsURANCE, in commerce. See 
INSURANCE. 

ASSUROR, a merchant, or other * Who 
makes out a policy of aſſurance, and thereby inſures a 
hip, houſe, or the like. 

ASSUS, or Assos (anc. Feat): a town of Troas 
(en by others ſuppoſed to be of Myſia), and the 

ame with Apollonia (Pliny) ; but different from the 
Apollonia on the river Rhyndacus. Ptolemy places it 
on the ſea-coaſt, but Strabo more inland; if he does 
not mean the head of an inland bay, as appears from 
Diodorus Siculus. It was the country of Cleanthes 
the ſtoic philoſopher, who ſucceeded Zeno. St Luke 
and others of St Paul's companions in his voyage 
(Ads xx. 13. 14), went by ſea from Troas to Aſſos: 
but St Paul went by land thither, and meeting them 
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united the 1 e of Aſſyria and Babylon. 


ASS 
at Aſſos, t 
ſtill called Mos, E. Long. 27. 30. Lat. 38. 30. 

ASSYRIA, an ancient kingdom of Aſia, concern- 
ing the extent, commencement, and duration of which, 
hiſtorians differ greatly in their accounts. Several an- 
cient writers, in particular Ctcſias and Diodorus Sicu- 
las, have affirmed, that the Aſſyrian monarchy, un- 
der Ninus and Semiramis, comprehended the greater 
part of the known world. Had this been the caſe, it 
is not likely that Homer and Herodotus would have 
omitted a fact ſo remarkable. The ſacred records in- 
tip3%tc, that none of the ancient ſtates or kingdoms 
were of conſiderable extent; for neither Chederlaomer, 
nor any of the neighbouring princes, were tributary or 
ſubject to Aſſyria; and we find nothing of the greatneſs 
or power of this kin dom in the hiſtory of the Judges 
and ſucceeding kings of Iſrael, though the latter king- 
dom was oppreſſed and enflaved by many different pow- 
ers in that period It is highly probable, therefore, 
that Aſſyria was originally of ſmall extent. Accord- 
ing to Ptolemy, it was bounded on the north by Ar- 
menia Major; on the weſt by the Tigris ; on the ſouth 
by Suſiana; and on the eaſt by Media. 

It is probable, that the origin and revolutions of the 
Aſſyrian monarchy were as follows, —The founder of 
it was Aſhur, the ſecond ſon of Shem, who went out 
of Shinar, either by the appointment of Nimrod, or 
to elude the fury of a tyrant ; conducted a large body 
of adyenturers into Aſſyria, and laid the foundation of 
Nineveh (Gen. x. 11.) Theſe events happened not 
long after Nimrod had eſtabliſhed the Chaldzan mo- 


narchy, and fixed his reſidence at Babylon. The Per- Planai, 
ſian hiſtorians ſuppoſe that the kings of Perſia of the Chronology. 


firſt dynaſty were the ſame with the kings of Afjria, 
of whom Zohah, or Nimrod, was the founder of Babel 
(Herbelot Orient. Bibl. v. Bagdad). It does not, how- 
ever, appear, that Nimrod reigned in Aſſyria. The 
kingdoms of Babylon and Aſſyria, were originally diſ- 
tinct and ſeparate (Micah v. 6.), and in this ſlate 
they remained until Ninus conquered Babylon, and 
made it tribatary to the Aſſyrian empire. Ninus, the 
ſucceſſor of Aſhur (Gen. x. 11. Diod. Sic. L. 1.), 
ſcized on Chaldza, after the death of Nimrod, and 
This 
eat prince is {aid to have ſubdued Aſia, Perſia, Me- 
ia, Egypt, &c. If he did ſo, the effects of his 
conqueſts were of no duration; for, in the days of A- 
braham, we do not find that any of the neighbour- 
ing kingdoms were ſubject to Aſſyria. He was ſuc- 
ceeded by Semiramis; a princeſs of an heroic mind; 
bold, enterpriſing, fortunate; but of whom many fa- 
bulous things have been recorded. It appears, how- 
ever, that there were two princeſſes of the ſame name, 
who flouriſhed at very different periods, One of them 
was the conſort of Ninus; and the other lived five ge- 
nerations before Nitocris queen of Nebuchadnezzar 
rer Chron. p. 58. Herod. L. i. c. 184.) This 
act has not been attended ro by many writers. 
Whether there was an uninterrupted ſeries of kings 
from Ninus to Sardanapalus, or not, is ſtill a queſtion. 
Some ſuſpicion has ariſen, that the liſt which Cteſias 
has given of the Aſſyrian kings is not genuine ; for 
many names in it are of Perſian, Egyptian, and Grecian 
extraction. | 
Nothing memorable has been recorded concerning the 


all went together to Mytelene. It is A 
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nate race of princes it is barely ſaid, that they aſcend- 
ed the throne, lived in indolence, and died in their pa- 
lace at Nineveh. Diodorus (L. ii.) relates, that, in 
the reign of Teutames, the Aſſyrians, ſolicited by Pri- 
am their vaſſal, ſent to the Trojans a ſupply of 20,000 
foot and 200 chariots, under the command of Mem- 
non, ſon of Tithonus preſident of Perſia: But the truth 
of this relation is rendered doubtful by the accounts of 
other writers. 

Sardanapalus, was the laſt of the ancient Aſſyrian 
kings. Contemning his indolent and voluptuous courſe 
of life, Arbaces, eee of Media, withdrew his al- 
legiance, and roſe up in rebellion againſt him. He was 
encouraged in this revolt by the advice and aſſiſtance 
of Beleſis, a Chaldean prieſt, who engaged the Baby- 
lonians to follow the example of the Medes. Theſe 
powerful provinces, aided by the Perſians and other al- 
lies, who deſpiſed the effeminacy, or dreaded the ty- 
ranny of their Aſſyrian lords, attacked the empire on 
all ſides. Their moſt vigorous efforts were, in the be- 
ginning, unſucceſsful, Firm and determined, how- 
ever, in their oppoſition, they at length prevailed, de- 
feated the Aſſyrian army, beſieged Sardanapalus in his 
capital, which they demoliſhed, and became maſters 
of the empire, B. C. 821. 

After the death of Sardanapalus, the Aſſyrian empire 
was divided into three kingdoms, viz. the Median, Aſ- 
ſyrian, and Babylonian. Arbaces retained the ſupreme 
power and authority, and fixed his reſidence at Ecba- 
tana in Media. He nominated governors in Aſſyria 
and Babylon, who were honoured with the title of 
kings, while they remained ſubje& and tributary to 
the Median monarchs. Beleſis received the government 
of Babylon as the reward of his ſervices; and Phul 
was entruſted with that of Aſſyria. The Aſſyrian go- 


vernor gradually enlarged the boundaries of his king- 


dom, and was ſucceeded by Tiglath-pileſer, Salmana- 
far, and Sennacherib, who allerted and maintained 
their independency. After the death of Aſſar- haddon, 
the brother and ſucceſſor of Senacherib, the kingdom 
of Aſſyria was ſplit, and annexed to the Kingdoms of 
Media and Babylon. Several tributary princes after- 
wards reigned in Nineveh ; bat no particular acconnt of 
them is Rund in the annals of ancient nations. We 
hear no more of the kings of Aſſyria, but of thoſe of 
Babylon. Cyaxares king of Media, aſſiſted Nebu- 
chadnezzar king of Babylon, in the ſiege of Nineveh, 
which they took and deſtroyed, B. C. 606. The 
Chaldean or Babyloniſh kingdom was transferred to 
the Medes, after the reign of Nabonadius, fon of Evil- 
merodach, and grandſon of Nebuchadnezzar. He is 
ſtyled Belſhazzar in the ſacred records, and was con- 
quered by Cyrus, B. C. 538. 
 ASSYTHMENT. See AS$ITHMENT. | 
ASTA, an inland town of Liguria, a colony, (Pt 

lemy) ; on the river Tanarns : Now Ai. E. Love 
8. 15. Lat. 44. 40. 


Aera Regia, a town of Bætica, (Pliny) ; ſituated 
at that month of the Bætis which was choaked vp with 
mad, to the north of Cadiz; 16 miles diſtant from the 
Its ruins ſhow its former 
Its name is Phoenician, denoting a frith or 
It is ſaid to be the 


port of Cadiz, (Antonine). 

greatneſs. 

arm of the ſea, on which it ſtood. 

ſame with XERA ; which (ce. 
Vor. II. 
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 ASTABAT, a town of Armenia, in Aſia, ſituated 
near the river Aras, 12 miles ſouth of Nak ſhivan. The 
land about it is excellent, and produces very good 
wine. There is a root peculiar to this country, called 
ronas ; Which runs in the ground like liquorice, and 
ſerves for dycing red. It is very much uſed all over 
the Indies, and for it they have a great trade. E. Long. 
46. 30. N. Lat. 39. 0. 

- ASTANDA, in antiquity, a royal courier or meſ- 
ſenger, the ſame with axcarvs.—King Darius of 


Perſia is ſaid by Plutarch, in his book on the fortune 


of Alexander, to have formerly been an aſtanda. 
ASTAROTH, or As1TAROTH, in antiquity, 2 
oddeſs of the Sidonians.— The word is Syriac, and 
ignifies ſheep, eſpecially when their udders are turgid 
with milk. From the fecundity of theſe animals, which 
in Syria continue to breed a long time, they formed the 
notion of a deity, whom they called Aſlaroth, or Af 
tarte, Sec ASTARTE. 5 ing 20 
As TARO TH, (anc. geog. royal reſidence 
king of Baſhan net e ſame with Aſtaroth Car: 
naim, is matter of donbt : if one and the ſame, it fol- 
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lows from Euſebius's account, that it lay in Baſhan, 


and to the eaſt of Jordan, becanſe in the confines of 
Arabia, | 
ASTARTE, in Pagan mythology (the ſingular of 
Aſtaroth), a Phoenician goddeſs, called in Scripture 
the queen of heaven, and the goddeſs of the Sidonians. 
Solomon, in complement to one of his queens, erec- 
ted analter to her. In the reign of Ahab, Jezebel cau- 


ſed her worſhip to be performed with much pomp and 


ceremony: ſhe had 400 prieſts; the women were em- 
ployed in weaving hangings or tabernacles for her; and 
Jeremiah obſerves, that“ the children gathered the 
«« wood, the fathers kindled the fire, and the women 
ce kneaded the dough, to make cakes for the queen of 
«© heaven.“ 

ASTARTE, (anc. geog.) a city on the other ſide Jor- 
dan ; one of the names of Rabbath Ammon, in Arabia 
Petræa, (Stephanus). 

ASTEISM, in rhetoric, a genteel irony, or hand- 


ſome way of deriding another. Such, e. gr. is that of 


Virgil: 

Qui Bavium non odit, amet tua carmina, Mavi, &c. 
Diomed places the charaQteriſtic of this figure, or ſpe- 
cies of irony, in that it is not groſs and ruſtic, but in- 
genions and polite, | | 

ASTELL (Mary), the great ornament of her ſex 
and country, was the daughter of Aſtell, an opu- 
lent merchant of Newcaſtle upon Tyne, where ſhe was 
born about the year 1668. She was educated in a man- 
ner ſuitable to her ſtation ; and, amongſt other accom- 
eee was miſtreſs of the French, and had ſome 

nowledge of the Latin tongue. Her uncle, a clergy- 
man, obſerving in her ſome marks of a promiſing ge · 
nius, took her under his tuition, and taught her ma- 
thematics, logic, and philoſophy. She left the place 
of her nativity when ſhe was i 
ſpent the remaining part of her life at London and at 
Chelſea, Here ſhe purſued her ſtudies with great aſſi- 


duity, made great proficicncy in the abovementioned 


ſciences, and acquired a more complete knowledge of 
many claſſic authors. Among theſe Sencca, Epicte- 


tus, Hicrocles, Antoninus, Tully, Plato, and Xeno-, 


phon, were her'principal favorites. 
3 F Her 


/ 


ut 20 years of age, and 


As 1 


Ae Her life was ſpent in writing for the advancement 

j of learning, religion, and virtue; and in the practice 

q of thoſe religious duties which ſhe ſo zealouſly and pa- 
thetically recommended to others, and in which per- 


haps no one was ever more ſincere and devout. Her 
ſentiments of piety, charity, humility, and other 
Chriſtian cs, were uncommonly refined and ſub- 
lime ; 2 fat gracefully upon her, unatiend- 
ed with any 8 airs of ſourneſs or of gloom. 
Her mind was generally calm and ſerene ; and her 
converſation was innocently facetious, and highly en- 
tertaining. She would fay, © The good Chriſtian 
only hath reaſon, and be always ought, to be cheer- 
ful;“ and, © That dejected looks and melancholy airs 
were very unſeemly in a Chriſtian,” But theſe ſub- 
jects ſhe treated at large in ſome of her excellent 
writings. 

She was remarkably abſtemious ; and ſeemed to en- 
joy an uninterrupted ſtate of health till a few years be- 
fore her death ; when, having one of her breaſts cut 
off, it ſo much impaired her conſtitution, that ſhe did 
not long ſurvive it. This painful operation ſhe under- 
went without diſcovering the leaſt timidity, or ſo much 
as uttering a groan ; and ſhowed the ſame reſolution 
and reſignation during her whole illncſs. When ſhe 
was confined to her bed by a gradual decay, and the 
time of her diſſolution drew ncar, ſhe ordered her 
ſhroud and coffin to be made and brought to her bed- 
ide ; and there to remain in her view, as a conſtant 
memento of her approaching fate, and to kecp her 
mind fixed on proper contemplation, She died in 
the year 1731, in the 63d year of her age, and was 
buried at Chelſea. She wrote, 1. A Scrious Propoſal 
to the Ladies. 2. An Eſſay in Defence of the Fe- 
male Sex, 3. Letters concerning the Love of God. 
4. Reflections upon Marriage. 5. Moderation truly 
ſtated. 6. The Chriſtian Religion, as profeſſed by a 
Daughter of the Church of England ; and ſome other 
works. 

ASTER, $sTARwoRT : A genus of the polygamia 
ſuperflua order, belonging to the ſyngeneſia claſs of 
plants ; and in the natural method ranking under 
the 49th order, ways diſcoides. The receptacle is 
— — ; the papus is ſimple; the rays of che corolla are 
10; and the calyx is imbricated. There are above 30 
ſpecies. All of them may be raiſed from ſeed ſown either 
in autumn or ſpring : but the greateſt part of them 
being perennial plants, and increaſing greatly at the 
roots, are generally propagated by parting their roots 
carly in the ſpring, and they will grow in almoſt any 
ſoil or ſituation ; and the larger forts increaſe ſo faſt, 


that, if not prevented, they will in a little time run 


over a large ſpace of 4 They grow beſt in the 
ſhade : the lower kinds do not run ſo much at the root, 
bat ſhould be taken up and tranſplanted every other year; 
which will make them produce much fairer flowers. 
Some few ſorts, which are natives of warm climates, 
will require artificial heat to raiſe them, if not to pre- 
ſerve them. 

ASTER, or Stella Marina, in zoology. Sce AsTE- 
1148. 

ASTERABAD, a province in the north- eaſt part 
of Perſia, having Tabriſtan on the weſt, part of the 
Caſpian Sea and part of Jorjan on the north, Koraſan 
on the weſt, and Koumas on the ſouth, It is a moun- 
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ful, producing grapes of a prodigious ſize. In other 
parts the ſoil is ſandy and barren. Aſterabad is the 
chicf town, which gives name toa gulph in the Per- 
ſian Sea, at the bottom of which it ſtands. E. Long. 
54. 35. N. Lat. 36. 50. 

ASTERIA, in „ a name by which ſome au- 
thors have called the falco palumbarius, or goſhawk. 
Sce Farico, ' 

AsSTE&14 is alſo the name of a gem, uſually called 
the cat's eye, or oculus cati. It is a very ſingular and 
very beautiful ſtone, and ſomewhat approaches to the 
nature of the opal, in kaving a bright included colour, 
which ſcems to be lodged deep in the body of the ſtone, 
and ſhifts about, as it is moved, in various directions: 
but it differs from the opal in all other particulars, 
eſpecially in its want of the great variety of colours ſeen 
in that gem, and in its ſnperior hardneſs. It is ufually 
found between the ſize of a pea and the breadth of a 
ſixpence ; is almoſt always of aſemicircular form, broad 
and flat at the bottom, and rounded and convex at the 
top; and is naturally ſmooth and poliſhed, It has only 
two colours, a pale brown and a white; the brown ſeem- 
ing the ground, and the white playing about in it, as 
the fire colour in the opal. It is conſiderably hard, and 
will take a fine poliſh, but is uſually worn with its na- 
tive ſhape and ſincothneſs, It is found in the Eaſt and 
Weſt Indies, and in Europe, The iſland of Borneo 
affords ſome very fine ones, but they are uſually ſmall ; 
they are very common in the ſands of rivers in New 
Spain ; and in Bohemia they are not unfrequently found 
immerſed in the ſame maſles of jaſper with the opal. 

As TEIA is alſo the name of an extrancous foſſil, 
called in Engliſh the ſfar-ſtone. Theſe foſſils are ſmall, 
ſhort, angular, or ſulcated columns, between one and 
two inches long, and ſeldom above a third of an inch in 


diameter: compoſed of ſeveral regular joints; when 


ſeparated, each reſembles a radiated ſtar. They are, not 
without reaſon, ſuppoſed to be a part of ſome ſca - fiſn 
petrified, probably the aſterias or ſea-ſtar. The aſte- 
ria is alſo called aſtrites, aſtroites, and aſleriſcus. They 
may be reduced to two kinds : thoſe whoſe whole bo- 
dies make the form of a ſtar ; and thoſe which in the 
whole are irregular, but are adorned as it were with 
conſtellations in the parts. Dr Liſter, for diſtinction's 
ſake, only gives the name aſl:ria to the former ſort, 
diſtinguiſhing the latter by the appellation of aſfroi- 
tes ; other naturaliſts generally uſe the two indiſcrimi- 
nately. The aſteria ſpoken of by the ancients appears 
to be of this latter kind. The quality of moving in 
vinegar, as if animated, is ſcarce perceivable in the 
aſtroites, but is ſignal in the aſteria. The former muſt 
be broken in ſmall pieces before it will move; but the 
latter will move, not only in a whole joint, but in two 
or three knit together. The curious frequently meet 
with theſe ſtones in many parts of England: at Cley- 
dan in Oxfordſhire they are found rather larger than 
common, bat of a ſofter ſubſtanee ; for, on being left a 
ſmall ſpace of time in a ſtrong acid, they may caſily be 
ſeparated at the joints in ſmall plates. 

ASTERIAS, SrARA-TIs h, or SEA-STAR, in zoolo- 
gy, a genus of inſects of the order of vermes molluſca. 
It has a depreſſed body, covered with a coriaceous coat ; 
is compoſed of five or more ſegments, running out from 

a 


ntry, except near the banks of the rivers Alerts 
that almoſt ſurround it, where it is pleaſant, and fruit- Aſterias. 
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a central part, and furniſhed with numerous tentacula ; 


UU n has the mouth in the centre. The confermation 


of the mouth is this: The under part of each lobe runs 
towards a point with the reſt at the centre of the body ; 
and theſe ſeveral productions of the rays make a fort 
of lips, the ends of cach of which are armed with a 
number of teeth, which ſerve to take and convey 
the food into the body. From this mouth there goes 
2 ſeparate canal to all or many of the rays, which runs 
through their whole length, and becomes ed 
narrower as it 83 the extremity. The tenta- 
cula reſembles the horns of ſnails, but ſerve the ani- 
mal to walk with. They are capable of being con- 
trated or ſhortened: and it is only at the creature's 
moving that they are ſeen of their full length; at o- 
ther times, no part of them is ſcen but the extremity of 
each, which is formed like a ſort of button, being 
ſomewhat larger than the reſt of the horn, 

Moſt of the ſpecies of aſterias are found in the Britiſh 
ſeas. 1. The glacialis, with five rays, depreſſed, broad 
at the baſe, yellow, and having a round ſtriated oper- 
culum on the back, is the moſt common; it feeds on 
oyſters, and is very deſtructive to the beds. 2. The 
clathatra, or cancellated ſea- ſtar, with five ſhort thick 
rays, hirſute beneath, cancellated above, is found with 
the former, but more rare. 3. The oculata, with five 
ſmooth rays, dotted or punQured, is of a fine purple 
colour, and is found about Angleſea. 4. The hiſpida, 
with five rays, broad, angulated at top, and rough 
with ſhort briſtles, is of a brown colour, and likewiſe 
found about Angleſea, 5. The placenta, with five 
very broad and membranaceous rays, extremely thin 
and flat, is found about Wey month. 6. The ſpheru- 
lata, with a pentagonal indented body ; a ſmall glo- 
bular bead between the baſe of each ray; the rays 
ſlender, jointed, taper, and hirſute on their ſides; 
found off Angleſea. 7. The caput meduſæ, or aboreſ- 
cent ſca-ſtar, with five rays iſſuing from an angular 
body ; the 1 dividing into innumerable branches 
growing ſlender as they recede from the baſe. Theſe 


the animal, in ſwimming, ſpreads like a net to their 


full length; and when he perceives any prey within 
them, draws them in again, thus „ it with all 
the dexterity of a fiſherman. It is an inhabitant of eve- 
ry ſea, and is called by ſome the Magellanic ſlar-fiſh 
and baſket-fiſh. When it extends its rays fully, it forms 
a circle of three feet diameter. The fragments of theſe 
rays furniſh the foſſile entrochi. If we drown this ani- 
mal in brandy or ſpirits of wine, and keep the rays flat 


and expanded in the execution, it is eaſy to extract, by 


means of a pair of forceps, the ſtomach of the animal 
whole and entire through the mouth. The decacne- 
mos, has ten ſlender rays, with numbers of long beards 
on the ſides: the body is ſmall, and ſurronnded be- 
neath with ten ſmall filiform rays. It inhabits the 
weſtern coaſts of Scotland. There are ſeyeral other 
ſpecies mentioned by authors; ſome of them of 10, 12, 
13, or even 14 rays. 

Ariſtotle and 
marina, from their reſemblance to the pictured form of 
the ſtars of heaven ; and they aſſerted that they were 
ſo exceedingly hot, as inſtantly to conſume whatſoever 
they touched. 


The ſoſſil world has been greatly enriched by the 


fragments and remains of the ſeveral pieces of ſtar · fiſn 


4. 


iny called this genus as»p, and ſtel/a 
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which have been converted into ſtones. See Asrx- 
RIA. 
ASTERIAS, the ancient name of the bittern. See 
ARDEA. 


ASTERISK, a mark in form of a ſtar (), placed 
oyer a word or ſentence, to refer the reader to the 


margin, or elſewhere, for a quotation, explanation, 


or the like. | 

ASTERIUS, or AsTur1vs, a Roman conſul, in 449. 
We haveunder his name, 4 Conference on the Old and 
New Teſtament, in Latin verſe : in which each ſtrophe 
contains, in the firſt verſe, an hiſtorical fact in the Old 


Teſtament; and in the ſecond, an application of that 


fact to ſome point in the New. 

ASTERN, a ſeca-phraſe, uſed to ſignify any thing 
at ſome diſtance behind the ſhip, being the oppoſite 
1 AHEAD, which ſignifies the ſpace before her. See 

HEAD. 

ASTEROPODIUM, a kind of extraneons foflil, 
of the ſame ſubſtance with the aſteriz or ſtar-ſtones, to 
which they ſerve as a baſe, Sec ASTERIA and STAR- 
STONE. 

ASTHMA, See the Index ſubjoined to Mepicine. 

ASTI, a city of Montferrat in Italy, ſeated on the 
Tanaro, and capital of the county of the ſame name. 
It is a biſhop's ſee, and well fortified with ſtrong walls 
and deep ditches ; and is divided into the city, borough, 
citadel, and caſtle, There are a great many churches 
and convents, as well as other handſome baildings ; and 
its territory is well watered, abounding with groves, 
pleaſant hills, and ſpacious fields. It was taken by the 
French in 1745, and retaken by the king of Sardinia 
in 1746. E. Long. 8. 15. N. Lat. 54. 50. 

AS TIGI, (anc. geog.), a colony, and conventus ju- 
ridicas, of Bztica, ſurnamed Auguſta Firma, ſituated 
on the Singulus, which falls into the Bztis; called al- 
ſo Colonia Aſtigitana (Pliny) : Now Ecya, midway be- 
tween Seville and Corduba. W. Long. 59. Lat. 37. 20. 

ASTOMI, in anthropology, a people feigned with- 
out months. Pliny ſpeaks of a nation of Aſtomi in In- 
dia, who lived only by the ſmell or effluvia of bodies 
taken in by the noſe. 

ASTORGA, a very ancient city of Spain, in the 
kingdom of Leon, with a biſhop's ſee, is ſeated on the 
river Tuerta, and well fortified both by art and na- 
ture. It ſtands in a moſt agreeable plain, about 150 
miles north-weſt of Madrid. There are excellent 
trouts in the river. W. Long. 6. 20. N. Lat. 42.20. 

ASTRACAN, a province of Ruſſia, and the moſt 
eaſterly part of Europe; bounded on the north by 
Bulgaria, and Baſkiria; on the ſouth, by the Caſpian 
Sea ; on the weſt, by the Volga, which divides it from 
the Nagayan Tartars and Don Coſſacks; and on the 
caſt, by the great ridge of mountains which part it from 
Great Tartary. The province extends from the 46th 
to the 52d degree of latitude, The ſammer is long, and 
intenſely hot: the winter continues about three months 
ſo ſevere, that the Volga is frozen hard enough to bear 
loaded fledges. The foil is rich and fertile; but the 
Tartars who inhabit it are ſtrangers to agriculture. On 
the weſtern and ſouthern ſides of the Volga are heatbs 
of a prodigious extent, ſandy, deſert, and uncultivat- 
ed: theſe, however, produce vaſt quantities of fine 
tranſparent ſalt in pits, where the ſun bakes and incruſ- 
tates it to the thickneſs of an inch on the ſurface of 
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Aſtracan which yield this excellent ſalt in ſuch abun- 
dance, that any perſon may carry it off, paying at the 
rate of one ſarthing a pooſt, which is equal io forty 
pounds, The merrageſia Aſtracan, is ſuuated within 
the boundaries of Alia, on the iſland called Dolgai, 
about 60 Engliſh miles above the place where the Vol- 
2 diſembogues itſelf into the Caſpian Sea, The city 
erives its name from Hadgee Tarken, a Tartar, by 
whom it was founded. It was conquered by Iwan Ba- 
ſilowitz, recovered by the Tartars in the year 1668, 
and retaken by the Czar, who employed for this pur- 
ſc a great number of flat-bottomed veſſels, in which 
e tranſported his forces down the Volga from Caſan. 

The city of Aſtracan is about two miles and a halt in 
circumference, ſurronnded by a brick-wall, which is 
row in a ruinous condition: but if we comprehend 
the ſubarbs, the circuit will be near five miles. The 
number of inhabitants amounts to 70,000, includin 
Armenians and Tartars, as well as a few Perſians an 
Indians. The garriſon conſiſts of fix regiments of the 
beſt Ruſſian troops, who, when this place was alarm- 
cd from the fide of Perſia, had in the adjacent plain 
creed a great number of ſmall batteries to ſcour the 
fields, and obſtruct the approach of the enemy. The 
houſes of Aſtracan are built of wood, and generally 
incan and inconvenient. The higher parts of the city 
command a proſpet of the Volga, which is here about 
three miles in breadth, and exhibits a noble appear- 
ance, The marſhy lands on the banks of it render 
the place very ſickly in the ſummer : the carth being 
impregnated with ſalt is extremely fertile, and pro- 
daces abundance of fruit, the im modcerate uſe of which 
is attended with epidemical diſtempers. Sickneſs is 
likewiſe the conſequence of thoſe annual changes in the 
atmoſphere produced by the floods in ſpring and au- 
iamn, All round the city of Aſtracan, at the diſtance 
of two miles, are ſcen a vaſt number of gardens, or- 
chards, and vineyards, producing all ſorts of herbs and 
roots. The grapes are counted ſo delicious, that the 
are preſerved in ſand, and tranſported to court by 5 
carriage at a prodigious expence: yet the wine of 
Aſtracan is very indifferent. The ſummer being ge- 
nerally dry, the inhabitants water their gardens by 
means of large wheels worked by wind or horſes, 
which raiſe the water to the higheſt part of the gar- 
den, from whence it runs in trenches to refreſh the 
ro2ts of every ſingle tree and plant. The neighbour- 
jag country produces hares and partridges, plenty of 
quails in ſummmer, with wild and water fowl of all 
2 in abundance. 

About ten miles below Aſtracan is a ſmall iſland 
called Beſinaife, on which are built large ſtorchouſes 
for the falt, which is made about twelve miles to 
the caſtward, and, being bronght hither in boats, 
is conveyed up the Volga, in order to ſupply the 
country as far as Moſcow and Twere. The quantity 
of ſalt annually dug for theſe purpoſes amounts to ſome 
millions of pounds, the excluſive property of which is 
claimed by the crown, and yields a conſiderable reve- 
nue; for the ſoldicrs and bulk of the people live almoſt 
entirely on bread and ſalt. The ncighbourbood of 
theſe ſalt- works is of great advantage to the fiſheries, 
which extend from hence to the Caſpian Sea, and rea.h 
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to the ſouth-eaſt as far as Lack, and even 100 miles Afiruan. 
above Zaritzen, The principal fin here caught are 


ſturgeon and belluga. Theſe being ſalted, are put 
on board of veſſels, and ſcnt away in the ſpring, tor 
the uſe of the whole cmpire, even «s far as Pcterſ- 
burgh : but as fiſh may be kept freſh as long as it 
is frozen, the winter is no ſooner ſet in than the 
tranſport great quantities of it by land through all 
the provinces of Ruſſia, Of the roes of the fiſh called 
belluga, which are white, tranſparent, and of an a- 
grecable flavour, the filkers bere prepare the caviare, 
which is in ſo much eſtcem all over Europe, Theſe 
fitherics were firſt eſtabliſhed by one Tikon Demedoff, 
a carrier, who ſettled in this place about 60 years ago, 
his whole wealth conſiſting of two horſes. By dint 
of {kill and induſtry, he ſoon grew the richeſt mer- 
chant in this country: but his ſucceſs became ſo allur- 
ing to the crown, that of late years it bath engroſſed 
ſome of the filherics as well as the ſalt-works. 

From the Jattcr end of July to the beginning of Oc- 
tober, the country about Aſtracan is frequently infeſt- 
eſt with myriads of locuſts, which darken the air in 
their progreſſion from the northward to the ſouthward ; 
and, wherever they fall, conſume the whole verdure 
of the carth. Theſe inſects can even live far ſome 
time under water ; for when the wind blows acroſs the 
Volga, vaſt numbers of them fall in cluſters and are 
rolled aſhore; and their wings are no ſooner dry, than 
they riſe and take flight again, 

Heretofore the inhabitants of Aſtracan traded to 
Khuva and Bokhbara ; but at preſent theſe branches are 
loſt, and their commerce is limiied to Perſia and the 
dominions of Ruſſia. Even the trade of Perſia is much 
diminiſhed by the troubles of that conntry : neverthe- 
leſs, the commerce of Aſtracan is ſtill conſiderable. 
Some years ago the city maintained about 4o veſlels, 
from 1c to 200 tons burden, for the Caſpian traffic. 
Some of theſe belong to the government, and are com- 
manded by a commodore, under the direction of the 
admiralty, This office is generally well ſtocked with 
naval ſtores, which are fold occaſionally to the mer- 
chants, The trading-ſhips convey proviſions to the 
frontier towns of Terkie and Kiſlar, ſiinated on the 
Caſpian Sea; and tranſport merchandize to ſeveral 
parts of Perſia, The merchants of Aſtracan export 
to Perſia, chiefly on account of the Armenians, red 
leather, linens, woollen cloths, and other European 
manufactures. In return, they import the com- 
modities of Perſia, particularly thole manuſactured 
at Caſan; ſuch as ſilk ſaſhes intermixed with gold, 
for the uſe of the Poles; wrought ſilks and ſtuffs 
mixed with cotton; rice, cotton; rhubarb, and a 
ſmall quantity of other drugs; but the chief com- 
modity is raw ſilk. The government has engroſſed the 
article of rhubarb, the greater part of which is brought 
into Ruſſia by the Tartars of Yakwſki, bordering on 
the eaſtern Tartars belonging to China. They travel 
throngh Siberia to Samura, thence to Caſan, and laſt- 
ly to Moſeow. The revenue of Aſtracan is computed 
at 150,000 rubles, or 33,000 pounds, ariſing chiefly 
from ſalt and fiſh. The city is ruled by a governor, 
under the check of a chancery. He is nevertheleſs ar- 
bitrary enough, and exerciſes oppreſhon with impunity. 
The officers of the admiralty and cuſtom-houſe having 
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ty rapacious. At chriſtening-feaſts which are attended 
with great intemperance, the gueſts drink a kind of 
cherry-brandy out of large goblets; and every perſon 
invited throws a preſent of money into the bed of the 
mother, who tits up with great formality to be ſaluted 
by the company. 
The Indians have a Pagan temple at Aſtracan, in 
which they pay their adoration, and make offerings of 
fruit to a very ugly deformed idol, The pricits of this 
god uſe inceaſe, beads, cups, and proſtrations. The 
8 on the contrary, hold idol-worthip in the ut - 
moſt abomination. 

AS TRAA, in aſtronomy, a name which ſome give 
to the ſign Virgo, by others called Erigeue, and ſome- 
times Iſis. The poets feign that Juſtice quitted hea- 
ven to reſide on earth, in the golden age; but growin 
weary of the iniquities of mankind, the left the carth, 
and returned to heaven, where ſhe commenced a con- 
ſtellation of ſtars, and from her orb ſtill looks down on 
the ways of men. 

ASTRAGAL, in architecture, a little round mould- 
ing, which in the orders ſurround the top of the ſhaft 
or body of the column. It is alfo called the talon and 
tonding ; it is uſed at the bottoms as well as tops of co- 
lumns, and on other occaſions: it properly repreſents a 
ring, on whatever part of a column it is placed; and 
the original idea of it was that of a circle of iron put 
round the trunk of a tree, uſed io ſupport an edifice to 
prevent its ſplitting. Sce Plate XXXVI. fig. 2. The 
aſtragal is often cut into beads and berries, and is uſed 
in the ornamented entablatures to ſeparate the ſeveral 
faces of the architrave. 

ASTRAGAL, in gunnery, a round moulding encom- 
paſſing a cannon, about half a foot from its mouth, 

 ASTRAGALOMANCY, a ſpecies of divination 
performed by throwing ſmall pieces, with marks cor- 
—— to the letters of the alphabet ; the acci- 
dental diſpoſition of which formed the anſwer required. 
This kind of divination was practiſed in a temple of 
Hercules, in Achaia, The word is derived from 
arpayance, and Ara, divination. ; 

ASTRAGALLUS, MIiLx-vETCH,or LiQUORICE- 
VETCH: A genus of the decandria order, belongin 
to the diadelphia claſs of plants: and in the natura 
method ranking under the 32d order, Papilionaceæ. 
The pod is gibbons and billocular. Of this genas 
there are 39 ſpecies. The common fort grows wild 
upon dry uncultivated places, and is recommended 
by Mr Anderſon to be cultivated as proper food 
for cattle (See AGRICULTURE, no 60, 61.). The 
other — deſerving notice is the tragagantha, a 
thorny buſh growing in Crete, Aſia, and Greece, which 
yields the gum tragracanth. This is of ſo ſtrong a 
body, that a dram of it, will give a pint of water the 
conſiſtence of a ſyrup, which a whole ounce of gum 
Arabic is ſcarce ſufficient to do. Hence its uſe for 
forming torches, and the like purpoſes, in preference 
to the other gums. 

 ASTRAGALUS, in anatomy. See there u® 65. 

ASTRANTIA, MasrexworT: A genus of the 
digynia order, belonging to the pentandria claſs of 
plants; and in the natural method ranking under the 
45th order, Umbellatz. The involucrum is lanceo- 
lated, open, equal, and coloured. The ſpecies are two, 
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the major and minor, both natives of the Alps, and 
poſſeſſing no remarkable properties. | 

ASTRICTION, in law. Sce THIRLAGE., 

ASTRICTION, among phyſicians, denotes the opera- 
tion of aſtringent medicines. 

ASTRINGENTS, in the materia medica, ſub- 
ſtances diſtinguiſhed by a rough auſtere taſte, and 
changing ſolutions of 1ron, eſpecially thoſe made in 
the vitriolic acid, into a dark purple or black colour; 
ſuch are galls, rormemtil root, biſtort root, balauſtines, 
terra Japonica, acacia, &c. Sce MATERITA MEDICA. 

ASTROGNOSIA, the ſcience of the fixed ſtars, 
or the knowledge of their names, conſtellations, mag- 
nitades, &c. See ASTRONOMY. 

ASTROITES, or STar-STONE, in natural hiſtory. 
Sce the articles ASTEKILA and STAR-STONE ; and Plate 
LVI. 

ASTROLABE, the name of a ſtereographie pro- 
jection of the ſphere, either upon the plane of the e- 
quator, the cye being ſuppoſed to be in the pole of the 
world; or upon the plane of the meridian, when 
the eye is ſuppoſed in the point of the interſection of 
the equinoxial and horizon. 

ASTROLABE is alſo the name of an inſtrument for- 
my uſed for taking the altitude of the fun or ſtars 
at ſea, 

ASTROLABE, among the ancients, was the ſame as 
our armillary ſphere. 

ASTROLOGY, a conjectural ſcience, which teach- 
es to judge of the eſtects and influences of the ſtars, 
and to foretel future events by the ſituation and differ- 
ent aſpects of the heavenly bodies. 

This ſcience has been divided into two branches, 
natural and judiciary. To the former belongs the 
predicting of — ts; as the changes of wea- 
ther, winds, ſtorms, hurricanes, thunder, floods, carth- 
quakes, &c. This art properly belongs to natural 
philoſophy ; and is only to be deduced 4 poſteriort, 
from phenomena and obſervations. Judiciary or judicial 
altrology, is that which pretends to foretel moral events, 
i. c. ſuch as have a dependence on the free will and 
agency of man; as if they were directed by the ſtars. 

his art, which owed its origin to the practices of 
knavery on credulity, is now univerſally exploded by 
the intelligent part of mankind. +» 

The profeſſors of this kind of aſtrology maintain, 
« That the heavens are one great volume or book, 
wherein God has written the hiſtory of the world; 
and in which every man may read his own fortune, 
and the tranſactions of his time. The art, ſay they, 
had its riſe from the ſame hands as aſtronomy itſelf: 
while the ancient Aſſyrians, whoſe ferene unclouded 
ſky favoured their celeſtial obſervations, were intent on 
tracing the paths and periods of the heavenly bodies, 
they diſcovered a conſtant ſettled relation of analogy 
between them and things below; and hence were led 
to conclnde theſe to be the Parcæ, the Deſtinies, ſo 
much talked of, which preſide at our births, and diſ- 
poſe of our ſuture fate, | 

„The laws therefore of this relation being aſcer- 
tained by a ſeries of obſervations, and the ſhare each 
planet has therein ; by knowing the preciſe time of any 
perſon's nativity, they were enabled, from their know- 
ledge in aſtronomy, to erect a ſcheme or horoſcope of 
the ſituation of the planets at that point of time; and 

| hence, 


* 


Aſtriction 


4 
Aſtrelegy. 
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Altrdlogy hence, by conſidering their degrees of power and in- 
Aſtronomy fluence, and how ps was either ſtrengthened or tem- 
= ſome other, to compute what muſt be the re- 
tt * ; 

Thus the aſtrologers. —But the chief 
remaining to the modern profeſſors, is t 
kalendars or almanacks. 

Jadicial aſtrology is commonly ſaid to have been in- 
vented in Chaldea, and thence tranſmitted to the 
Egyptians, Greeks, and Romans; though ſome will 
have it of Egyptian origin, and aſcribe the invention 
to Cham. But it is to the Arabs that we owe it. At 
Rome, the people were fo infatuated with it, that the 
aſtrologers, or, as they were then called, the mathema- 
ticians, maintained their ground in ſpite of all the 
edicts of the emperors to expel them out of the city. 
See GENETHLIACT, 

Add, that the Bramins, who introduced and practiſed 
this art among the Indians, have hereby made them- 
ſclves the arbiters of good and evil hours, which gives 
them great authority: they are conſulted as oracles; and 
they have taken care never to ſell their anſwers but at 
good rates. 

The ſame ſuperſtition has prevailed in more modern 
ages and nations. The French hiſtorians remark, that 
in the time of queen Catharine de Medicis, aſtrology 
was in ſo much vogue, that the moſt inconſiderable 


ovince now 
making of 
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15 a knowledge of the heavenly bodies, with regard 
to their magnitudes, motions, diſtances, &c. whether 
real or apparent; and of the natural cauſes on which 
their phenomena depend. 


Hiſtory of Aflronomy. 

The antiquity of this ſcience may be gathered from 
what was ſpoken by the Deity at the time of creatin 
the celeſtial luminaries, “ Let them be for ſigns an 
ſcaſons,”” &c. whence it is thought probable that the 
human race never exiſted without ſome knowledge of 
aſtronomy among them. Indeed, beſides the motives 
of mere curioſity, which of themſelves may be ſuppoſed 
to have excited people to a contemplation of the glo- 
rious celeſtial canopy, as far as that was poſſible, it is 
eaſily to be ſeen that ſome parts of the ſcience anſwer 


ſuch eſſential f to mankind, that they could not 


x Ppoſlibly be diſpenſed with. 
Aſtronomy By ſome of the Jewiſh rabbins, Adam, in his ſtate 
ſuppoſed to of innocence, is ſuppoſed to have been endowed with a 
be under- W the nature, influence and uſes of the 
Rood by 4 heavenly bodies; and Joſephus aſcribes to Seth and his 
2 Ante. poſterity an extenſive knowledge of aſtronomy. But 
diluvians, Whatever may be in this, the long lives of the Antedi- 
luvians 3 afforded ſuch an excellent opportunity 
for obſerving the celeſtial bodies, that we cannot but 
ſuppoſe the ſcience of aſtronomy to have been conſide- 
rably advanced before the flood. Joſephus ſays, that 
longevity was beſtowed upon them for the very purpoſe 
vf improving the ſciences of geometry and aſtronomy. 
The latter could not be learned in leſs that 600 years : 
4% for that period (ſays he) is the grand year.” By 
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thing was not to be done without conſulting the lars. Aſtronium 


And in the reigns of king Henry III. and IV. of 
France, the ictious of aſtro 

mon theme of the court converſation. This predomi- 
nant humour in that court was well rallied by Bar- 
clay, in his Argeniis, lib. ii. on occaſion of an aſtrologer, 
who had undertaken to inſtruct king Henry in the event 
of a war then threatened by the faction of the Guiſes. 

ASTRONIUM, in botany: A genus of the pen- 
tandria order, belonging to the dicecia claſs of plants. 

e male calyx conſiſts of five leaves, and the corolla 
is quinquepetalous : Of the female the calyx and co- 
rolla are the ſame as in the male; the ſtyli are three, 
and the ſeed is ſingle. There is but one ſpecies, the 
graveolens, a native of Jamaica. 

ASTRONOMICAL, ſomething relating to As- 
TRONOMY. | 
 AsſrRonoOmMICAL Calendar, an inſtrument engraved on 
copper mom printed on paper, and paſted on a board, 
with a braſs ſlider carrying a hair: it ſhows by inſpec- 
tion the ſun's meridian altitude, right aſcenſion, decli- 


"nation, riſing, ſetting, amplitude, &c. to a greater de- 


gree of exactneſs than the common globes. 
ASTRONOMICAL Sector, a very uſeful mathematical in- 
ſtrument, made by the late ingenious Mr Graham; 2 
deſcription of which is given in the courſe of the fol- 
lowing article. | | 
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which it is ſuppoſed he meant the period wherein the 
ſun and. moon came again into the ſame ſituation as 
they were in the beginning thereof, with regard to the 
nodes, apogee of the moon, &c. This period (ſays 
Caſſini), whereof we find no intimation in any monu- 
ment of any other nation, is the fineſt period that ever 
was invented: for it brings out the ſolar year more 
exactly than that of Hipparchus and Ptolemy ; and the 
lunar month within about one ſecond of what is de- 
termined by modern aſtronomers. If the Antedilu- 
vians had ſuch a period of 600 years, they muſt have 
known the motions of the ſun and moon more exactly 
than their deſcendants knew them ſome ages after the 
flood. 

On the building of the tower of Babel, Noah is ſup- 
poſed to have retired with his children born after the 
flood, to the north-eaſtern part of Aſia, where his deſ- 
cendants peopled the vaſt empire of China. This 
(ſays Dr Long) may perhaps account for the Chineſe 

aving ſo carly cultivated the ſtudy of aſtronomy ; 
ing ſo well ſettled in an admirable police, and 
continuing ſo many handred years as they did in the 
worſhip of the true God. The vanity of that people 
indeed has prompted them to pretend a knowledge of 
aſtronomy almoſt as carly as the flood itſelf. Some of 
the Jeſuit miſſionarics have found traditional accounts 
among the Chineſe,” of their having been taught this 
ſcience by their firſt emperor Fo-hi, ſuppoſed to be Noah; 
and Kempfer informs us, that this perſonage diſcovered 
the motions of the heavens, divided time into years 
and months, and invented the twelve ſigns into which 
they divide the zodiac, which they diſtinguiſh by the 
following 


their 


knowledge 


ers were the com- Aſtronomy x 


2 
Aſtrono- 
mical 


of the Chi- 
neſc, 
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3 
Their 
names 


the ſigns of 10, The cock or hen. 11. The 


following names. . The mouſe. 2. The ox or cow. 
3. The tiger. 4. The hare. 5. The dragon. 6. The 
ſerpent. 7. The horſe. 8. The ſheep. 9. The monkey. 
og ; and, 12. The 


2 They divide the heavens into 28 conſtellations, 


four of which are aſſigned to each of the ſeven planets; 
ſo that the year always begins with the ſame planet; 
and their conſtellations anſwer to the 28 manſions of 
the moon uſed by the Arabian aſtronomers. Theſe 
conſtellations in the Chineſe books of aſtronomy, are 
not marked by the figures of animals, as was in uſe 
among the Greeks, and from them derived to the 
other European nations, but by connecting the ſtars 
by ſtraight lines: and Dr Long informs us, that in a 
Chineſe boek in thin 4to, ſhown him by Lord Pem- 
broke, the ſtars were repreſented by ſmall circles joined 
by lines; ſo that the great bear would be marked thus, 
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To the emperor Hong-ti, the grandſon of Noah, 
they attribute the diſcovery of the pole-ſtar, the inven- 
tion of the mariner's compaſs, of a period of 60 years, 
and ſome kind of ſphere. This extraordinary antiqui- 
ty, however, is With good reaſon ſuſpected, as is like- 
wiſe their knowledge in the calculation of eclipſes; of 
which Du Halde aſſures us, that 36 are recorded by 
Confucius himſelf, who lived 551 years before Chriſt; 
and P. Trigault, who went to China in 1619, and read 
more than 100 volumes of their annals, ſays, “ It is 
certain that the Chineſe began to make aſtronomical 
obſervations ſoon after the flood ; that they have ob- 
ſerved a great number of eclipſes, in which they have 
noted down the hour, day, month, and year, when they 
happened, but neither the duration nor the quantity ; 
and that theſe eclipſes have been made uſe of for re- 
gulating their chronology.”* 

* But oat of this abundance (ſays Dr Long), it is 
much to be regretted, that ſo very few of their obſer- 
vations have been particularized ; for beſide what has 
been mentioned above, we meet with no very ancient 
obſervations of the Chineſe, except a winter ſolſtice in 
the year 1111, and a ſummer ſolſtice in the year 882, be- 
fore Chriſt. Martini indeed ſpeaks of a ſummer ſol- 
ſtice 2342 years before that period. But M. Caſſini, 
who calculated it, found that there muſt have been an 
error in the Chineſe computation of 500 years at leaſt. 
An error of equal magnitude appears to have been 
committed in the conjunction of the five PR which 
it is pretended the” obſerved between the years 2513 
and 2435 before Chriſt. In ſhort, ſome have ſuppo- 
ſed, that none of theſe are real obſervations, but the 
reſult of bungling calculations : and it has been hinted, 
but ſurely on too flight a foundation, that even thoſe 

fathers themſelves were greatly to be ſuſpected. 
ut let us come to things which are not conteſted. 

« P, Gaubil informs us, that at leaſt 120 years before 
Chriſt, the Chineſe had determined by obſervation the 
number and extent of their conſtellations as they now 
ſtand ; the ſituation of the fixed ſtars with reſpect 
to the equinoctial and ſolſtitial points; and the ob- 
liquity of the ecliptic. He farther ſays, he eannot tell 
by what means it is that they foretel eclipſes: but this 
is certain, that the theory by which they do predict 
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them was ſettled about the ſame time; and that they 
were acquainted with the true length of the ſolar year, 
the method of ubſerving meridian altitudes of the ſun 
by the ſhadow of a gnomon, and of learning from 
thence his declination and the height of the pole, long 
before. We learn, moreover, from the ſame miſſiona- 
ry, that there are yet remaining among them ſome 
treatiſes of aſtronomy, which were written about 200 
years before Chriſt ; from which it appears, that the 
Chineſe had known the daily motion of the fun and 
moon, and the times of the revolutions of the planets, 
many years before that period, 

We are informed by Du Halde, that, in the province 
of Honan, and city Teng-foang, which is nearly in the 
middle of China, there is a tower, on the top of Which 
it is ſaid that Toh:ou-cong, the moſt ſkilful aſtronomer 
that ever China produced, made his obſervations, He 
lived 1200 years before Ptolemy, or more than 1000 
years before Chriſt, and paſſed whole nights in obſer- 
ving the celeſtial bodies and arranging them into con- 
ſtellations. He uſed a very large braſs table placed 


perfectly horizontal, on which was fixed a long _—_ 


plate of the ſame metal, both of which were divided 
into degrees, &c, By theſe he marked the meridian al- 
titudes; and from thence derived the times of the ſol- 
ſtices, which were their principal epocha.“ 

Dr Long repreſents the ſtate of aſtronomy in China 
as at preſem very low ; occaſioned, he ſays, prin- 
cipally by the barbarous decree of one of their em- 


4is | 


perors“, to have all the books in the empire burnt,* Sce Cline 


excepting ſuch as related to agriculture and medicine. 
We are informed, however, by the Abbe Groſier, in 
his deſcription of China, that aſtronomy is cultivated 
in Peking in the ſame manner as in moſt 'of the 
capital cities of Europe. A partieular tribunal is e- 
ſtabliſhed there, the juriſdiftion of which extends to 
every thing relating to the obſervation of celeſtial phe- 
nomena. Its members are, an inſpeQor ; two preſi- 
dents, one of them a Tartar and the other a Chineſe ; 
and a certain number of mandarins who perform the 
duty of aſſeſſors; but for near a century and an half 
the place of the Chineſe preſident has been filled by an 
European, Since that time particular attention has 
been paid to the inſtruction of the aſtronomical pupils; 
and the preſidents have always conſidered it as their 
duty to make them acquainted with the fyſtem and 
method of calculation made uſe of in Europe. Thus 
two-thirds of the aſtronomical pupils, maintained at 
the emperor's expence, in all about 200, have a tole- 
rable notion of the ſtate of the heavens, and underſtand 
calcnlation ſo well as to be able to compoſe ephemeri- 
des of ſufficient exactneſs. The miſſionaries have 
never been the authors of any of theſe ephemeri- 
des: their employment is to reviſe the labours of the 
Chineſe mathematicians, verify their calculations, and 
correct any errors into which they have fallen. The 
Portagueſe miſſion ſtill continues to furniſh aſtronomers; 
for the academy as it did at the firſt. 

The aſtronomical tribunal is ſubordinate to that of 
ceremonies. When an eclipſe is to be obſerved, in- 
formation mnſt be given to the emperor of the day and 
hour, the part of the heavens where it will be, &c. and 
this intelligence muſt be communicated ſome months 
before it happen; the eclipſe muſt alſo be calculated 
for the longitude and latitude of the capital city of 


every 
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every province of the empire, Theſe obſervations, as mins pretend to have aſcertained the places of the two 
well as the diagram which repreſents the ecliple, are luminaries at that time, it is impoſlible for us at this time 
preſerved by the tribunal of ceremonies, and auother to judge of the truth of their aſſertions, by reaſon of the 
called the calas, by whom it is trauſmitted to the dif- unequal motion of the moon; which, as ſhall after- 
ferent provinces and citics of the empire. Some days wards be more particularly taken notice of, now per- 
before the eclipſe, the tribunal of ceremonies cauſcs to forms its revolution in a ſhorter time than former]y. 
be fixed up in a public place, in large characters, the Our author informs us, that the indians at preſent cal- 
hour and minute when the _—_ will commence , the culate eclipſes by the mean motions of the ſun and moon 
uarter of the heavens in which it will be viſible, with obſerved 50oo years ago; and with regard to the ſolar 
e other particulars relating to it. The mandarinsare motion, their accuracy far exceeds that of the beſt Gre- 
ſummoned to appear in ſtate at the tribunal of aſtronomy, cian aſtronomers, The lunar motions they had alſo 
and to wait there for the moment in which the pheno- ſettled by computing the ſpace through which that lu- 
menon will take place. Each of them carries in his minary had paſſed in 1,600,984 days, or ſomewhat 
hand 4 ſheet of paper, containing a figure of the more than 4383 years. They alſo make uſe of the 
eclipſe and every circumſtance attending it. As ſoon cycle of 19 years attributed by the Greeks to Meton ; 
as the obſervation begins to take place, they throw and their theory of the planets is much better than 
themſelves on their knees, and knock their heads a- that of Ptolemy, as they do not ſuppoſe the earth to be 
ainſt the earth, and a horrid noiſe of drums and cymbals the centre of the celeſtial motions, and they believe that 
immediately commences throughout the whole city: a Mercury and Venus turn round the ſun. Mr Bailly 
ceremony proceeding from an ancient ſuperſtitious no- alſo informs us, that their aſtronomy agrees with the 
tion, that by ſuch noiſe they prevented the Inminary moſt modern diſcoveries of the decreaſe of the obli- 
from being deveared by the celeſtial dragon; and tho* quity of the ecliptic, the acceleration of the motion of 
this notion is now exploded in China, as well as every the equinoctial points, with many other particulars too 
where elſe, ſach is the attachment of the people to an- tedious to enumerate in this place. 5 
cient cuſtoms, that the ceremonial is ſtill preſerved. It appears allo, that even the Americans were not Aſtronomy 
While the mandarins thus remain proſtrated in the unacquainted with aſtronomy, though they made uſe of the A- 
court, others, ſtationed on the obſervatory, examine, only of the ſolar, and not of the lunar motions, in their meticans. 
with all the attention poſſible, the beginning, middle, diviſion of time, The Mexicans have had a ſtrange 
and end of the __ comparing what they obſerve predilection for the number 13. Their ſhorteſt pe- 
with the figure and calculations given, They then riods conſiſted of 13 days; their cycle of 13 months, 
write down their obſervations, affix their ſeal to them, each containing 20 days; and their century of four 
and tranſmit them to the Emperor; who on his part periods of 13 years each. This exceſſive vencration 
has been no leſs aſſiduous to obſerve the ecliple with for the number 13, according to Siguenza, aroſe from 
accuracy. A ceremonial of this kind is obſerved its being ſuppoſed the number of their greater gods. 
throughout the whole empire. What is very ſurpriſing, though aſſerted as a fact by 
The Japaneſe, Siameſe, and inhabitants of the Mo- Abbe Clavigero, is that having diſcovered the exceſs of 
gul's empire, have alſo, from time immemorial, been ac- a few hours in the ſolar above the civil year, they 
quainted with aſtronomy ; and the celebrated obſerva- made uſe of intercalary days, to bring them to an equa- 
tory at BENARES, is a monument both of the inge- lity : but with this difference in regard to the method 
nuity of the people and of their {kill in this ſcience. eſtabliſhed by Julius Cæſar in the Roman Kkalendar, 
Indian Mr. Bailly has been at great pains to inveſtigate the that they did not interpoſe a day every four years, but 
allronomy. progreſs of the Indians in aſtronomical knowledge, 13 days (making uſe here even of this favorite num- 


and gives a ſplendid account of their proficiency in the 
ſcience, as well as of the antiquity of their obſerva- 
tions. He bas examined and compared four different 
aſtronomical tables of the Indian philoſophers. 1. Of 
the Siameſe, explained by M. Caſſini in 1689. 2. Thoſe 
brought from India by M. le Gentil of the Academy 
of Sciences. 3. and 4. Two other manuſcript tables 
found among the papers of the late M. de Lille, All 
of theſe tables have different epochs, and differ in 
form, being alſo conſtructed in different ways; yet 
they all evidently belong to the ſame aſtronomical ſy- 
ſtem : the motions attributed to the ſun and the moon 
are the ſame, and the different epochs are ſo well con- 


nected by the mean motions, as to demonſtrate that 


they had only one, whence the others were derived by 
calculation, The meridians are all referred to that of 
Benares above mentioned. The fundamental epoch of 
the Indian aſtronomy is a conjunction of the ſun and 
moon, which took place at no leſs a diſtance of time 
than 3102 years before the Chriſtian æra. Mr Bailly 


informs us, that, according to our moſt accurate aſtro- 

nomical tables, a conjunction of the ſun and moon ac- 

tually did happen at that time. But though the bra- 
| I 


ber) every 52 years, which produces the ſame regula- 
tion of time. 


Among thoſe nations who firſt began to make any of the 


figure in ancient hiſtory, we find the Chaldeans and Chaldeans 
Egyptians moſt remarkable for their aſtronomical and Egyp- 
tians, 


knowledge. Both of them pretended to an extrava- 
gant antiquity, and diſputed the honour of having been 
the firſt cultivators of the ſcience. The Chaldeans boaſt- 
ed of their temple of Belus; and of Zoroaſter whom 
they placed 5000 years be fore the deſtruction of Troy: 
the Egyptians boaſted of their colleges of Prieſts, where 
aſtronomy was taught; and of the monument of Oſyman- 
dyas, in which we are told was a golden circle 365 cubits 
in circumference and one cabit thick. The upper 
face was divided into 265 equal parts, anſwering to 
the days of the year; and on every diviſion were writ- 
ten the name of the day, and the heliacal riſing of the 
ſeveral ſtars for that day, with the prognoſtications 
from their riſing, principally, as Long conjectures, 
for the weather. 

The Chaldeans certainly began to make obſerva- 
tions very ſoon after the * of languages; for 
when Alexander the Great took Babylon, Calliſthenes, 
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by his order, inquired aſter the aſtronomical obſerva- 
tions recorded in that city, and obtained them for 
1903 years back. Nothing, however, now remains 
of the Chaldean aſtronomy, excepting ſome periods of 
years which they had formed for the more ready com- 
patation of the heavenly bodies. But though they 
mnſt have laboared under great diſadvantages, for 
want of proper inſtruments, in thoſe carly ages, Ge- 
mina, as quoted by Petavius in his Uranologion, in- 
forms us, that they had determined, witk tolerab!c 
exactneſs, the length both of a ſynodical and periodi- 
cal month. They had alſo diſcovered, that the mo- 
tion of the moon was not uniform, and even attempt- 
ed to aſſign thoſe parts of her orbit in which it was 
quicker or flower. Ptolemy alſo aſſures us, that they 
were not unacquainted with the motion of the moon's 
nodes, and that of her apogee, ſuppoſing that the for- 
mer made a. complete revolution in 6585; days, or 
13 years 15 days and 8 hours; which period, con- 
taining 223 complete lunations, is called the Chal- 
dean Saros, The ſame author alſo gives us, from 
Hipparchus, ſeveral obſervations of lunar eclipſes 
which had been made at Babylon about 720 years be- 
fore Chriſt ; but though he might very probably meet 
with many of a more ancient date, it was impoſſible 
to mention them particularly, on account of the im- 
perfect ſtate of the Chaldean chronology, which com- 
menced only with the zraof Nabonaſlar, 747 years be- 
fore Chriſt. Ariltotle likewiſe informs us, that they 
had many obſervations of the occultations of fixed 
ſtars and planets by the moon ; and from hence, by a 
very natural and eaſy inference, they were led to con- 
clude that the eclipſes of the ſun were occalioned alſo 
by the moon, eſpecially as they conſtantly happened 
when the latter was in the ſame part of the heavens 
with the ſun. They had alſo a conſiderable ſhare in 
arranging the ſtars into conſtellations. Nor had the 
comets, by which aſtronomers in all ages have been fo 
much perplexed, eſcaped their obſervation : for both 
Diodorus Siculus and Appollinus Myndius, in Seneca, 
informs us, that many of the Chaldeans held theſe to 
be laſting bodies, which have ſtated revolutions as 
well as the planets, but in orbits vaſtly more extenſive ; 
on which account they are only ſeen by us while near 
the carth, but diſappear again when they go into the 
higher regions. Others of them were of opinion, that 
the comets were only meteors raiſed very high in the 
air, which blaze for a while, and diſappear when the 
matter of which they conliſt is conſumed or diſperſed. 
Dialling was alſo known among them long before the 
Greeks were acquainted with any ſuch thing. 

It is evident, indeed, that the countries both of 
Chaldea and Egypt were exceedingly proper for aſtro- 
Xomical obſervations, on account of the general puri- 
ty and ſerenity of the air. The tower or temple of 
Belus, which was of an extraordinary height, with 
ſtairs winding round it up to the top, is ſuppoſed 
to have been an aſtronomical obſervatory ; and the 
loſty pyramids of Egypt, whatever they were ori- 
ginally deſigned for, might poſſibly anſwer the ſame 
purpoſe. Indeed theſe very ancient monuments ſhow 
the ſkill of this people in practical aſtronomy, as 
they are all ſnuated with their fonr fronts exactly 
facing the cardinal points. Herodotus aſcribes the 
Egyptian knowledge in aſtronomy to Seſoſtris, whom 
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Sir Iſaac Newton makes cotemporary with Solo- 
mon: but if this was the caſe, he could not be the 
inſtructor of the Egyptians in aſtronomical mat- 
ters, ſince we find that Moſes, who lived 500 years be- 
fore Solomon, was ſkilled in all the wiſdom of the 
Egyptians, in which we are undoubtedly to include 
aſtronomy. 

From the teſtimony of ſome ancient authors, we learn 
that they believed the earth to be ſpherical, that they 
knew the moon was eclipſed by falling into its ſhadow, 
and that they made their obſervations with the great- 
eſt exactneſs. They even pretended to foretel the ap- 
pcarance of comets, as well as earthquakes and inun- 
dations; which extraordinary knowledge is likewiſe 
aſcribed to the Chaldeans. They attempted to mea- 
ſure the magnitude of the earth and ſun ; but the me- 
thods they took to find out the latter were very erro- 
neous. It docs not indeed appear with certainty that 
they had any knowledge of the true ſyſtem of the uni- 


verſe ; and by the time of the Emperor Auguſtus, their 


aſtronomical knowledge was entirely loſt, 
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From Chaldea the ſcience of aſtronomy moſt probably Of the Phe- 
paſſed into Phenicia ; though ſame are of opinion that nicians. 


the Phenicians derived their knowledge of this ſcience 
from the Egyptians, They ſeem, however, to have 


been the firſt who applied aſtronomy to the purpoſes 


of navigation ; by which they became maſters of the 
ſea, and of almoſt all the commerce in the world. They 
became adventurous in their voyages, ſtecring their 
ſhips by one of the ſtars of the Little Bear; which being 
near the immoveable point of the heavens called the 
Pole is the moſt proper guide in navigation. Other 
nations made their obſcrvations by the Great Bear ; 
which being too diſtant from the pole could not guide 
them in long voyages ; and for this reaſon they never 
durſt venture far from the coaſts, 


The firſt origin of aſtronomical knowledge among Aſtronomy 
the Greeks is unknown. Sir Iſaac Newton ſuppoſes of the 
that moſt of the conſtellations were invented about Greeks. 


the time of the Argonautic expedition : but Dr Long 
is of opinion that mavy of them muſt have been of a 
much older date ; and that the ſhepherds, who were 
certainly the firſt obſervers, gave names to them ac» 
cording to their fancy ; frem whence the poets invent- 
ed many of their fables. Several of the conſtellations 
are mentioned by Heſiod and Homer, the two moſt 
ancient writers among the Greeks, who lived about 
870 years before Chriſt ; Heſiod deſiring the farmer 
to regulate the time of ſowing and harveſt by the ri- 
ſing and ſetting of the Pleiades ; and Homer inform- 
ing us, that obſervations from the Pleiades, Orion, and 


Arcturus, were uſed in navigation. Their aſtronomi- Im 


ved 


cal knowledge, however, was greatly improved by by Thale,. 


Thalcs the Mileſian, who travelled into Egypt, and 
brought ſrom thence the firſt principles of the ſcience, 
He is ſaid to have determined the height of the pyra- 
mids by meaſuring their ſhadows at the time the ſun 
was 45 degrees high, and when of conſequence the 
lengths of ihe ſhadows of objects are equal to their 


perpendicular heights. But his reputation was raiſed 


to the higheſt pitch among his countrymen, by the 
prediction of an eclipſe, which happened juſt at the 
time that the armies of Alyattes king of Lydia, and 
Cyaxares the Mede, were about to engage; and being 


regarded as an evil omen by both partics, inclined them 


3G to 


A 8 


to peace, To him Callimachus attributes the form- 
ing of the conſtellation of the little bear; the know- 
woken of which he certainly introduced into Greece. 
He alſo taught the true length of the year; determined 
the coſmical ſetting of the Pleiades in his time to have 
been 25 days after the autumnal equinox ; divided the 
carth into five zones by means of the polar circles and 
tropics ; taught the obliquity of the ecliptic ; and ſhow- 
ed that the equinoctial is cut by the meridians at right 
angles, all of which interſect each other at the poles, 
He is alſo ſaid to have obſerved the exact time of the 
lolſtices, and from thence to have deduced the true 
length of the ſolar year ; to have obſerved eclipſes of 
the ſun and moon ; and to have taught that the moon 
had no light but what ſhe borrowed from the ſun. 
According to Stanley, he alſo determined the diameter 
of the ſun to he one-720th part of his annual orbit. 
« But (ſays Dr Long) theſe things ſhould be refcived 
with caution, There are ſome reaſons which might 
be alligned for ſuppoſing that the knowledge of Thales 
in theſe matters was much more circumſcribed : and 
indeed it is not unreaſonable to ſuppoſe, that that ve- 
neration for the ancients which leads authors to write 
proſeſſedl/ on the hiſtory of ancient times, may have 
induced them to aſcribe full as much knowledge to 
thoſe who lived in them as was really their due.“ 

The ſucceſſors of Thales, Anaximander, Anaxima- 
nes, and Anaxaporas, contributed conſiderably to the 
advancement of aſtronomy. The firſt is ſaid to have 
invented or introduced the gnomon into Greece ; to 
have obſerved the obliquity of the ecliptic ; and taught 
that the carth was ſpherical, and the centre of the 
univerſe, and that the ſun was not leſs than it. He 
is alſo ſaid to have made the firſt globe, and to have 
ſet up a ſan-dial at Lacedemon, which is the firſt we 
hear of among the Greeks ; though ſome are of opi- 
nion that theſe pieces of knowledge were brought from 
Babylon by Pherycides, a cotemporary of Anaximan- 
der. Anaxaporas alſo predicted an eclipſe which hap- 
pened in the 25 year of the Peloponneſian war; and, 
taught that the moon was habitable, conſiſting of hills, 
valleys, and waters, like the carth. His cotemporary 
Pythagoras, however, greatly improved not only aſtro- 
nomy and mathematics, but every other branch of phi- 
loſophy. He taught that the univerſe was compoſed 
of four elements, and that it had the ſun in the centre ; 
that the earth was round, and had antipodes ; and that 
the moon reflected the rays of the ſun; that the ſtars 
were worlds, containing earth, air, and ether ; that the 
moon was inhabited like the earth ; and that the comets 
were a kind of wandering ſtars, diſappearing in the 
ſuperior parts of their orbits, and becoming viſibke on- 
ly in the lower part of them. The white colour of 
the milky-way he aſcribed to the brightneſs of a great 
number of ſmall ſtars ; and he ſuppoſed the diſtances 
of the moon and planets from the earth to be in cer- 
tain harmonic proportions to one another, He is ſaid 
alſo to have exhibited the oblique courſe of the ſun in 
the ecliptic and the tropical circles, by means of an 
artificial ſphere ; and he firſt taught that the planet 
Venus is both the evening and morning ſtar. This 

hiloſopher is ſaid to have been taken priſoner by 
Cambyſes, and thus to have become acquainted with 
all the myſteries of the Perſian magi; after which he 
ſettled at Crotona in Italy, and founded the Italian ſe, 
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About 440 years before the Chriſtian æra, Philolaus, 
a celebrated Pythagorean, aſſerted the annual motion 
of the earth round the ſun; and ſoon after Hicetas, a 
Syracuſan, taught its diurnal motion on its own axis. 
About this time allo flouriited Meton and Euctemon at 
Athens, who took an exact obſcrvatian of the ſummer 
ſolſtice 432 years before Chriſt ; which is the oldeſt 
obſervation of the kind we have, excepting what is de- 
livered by the Chineſe. Meton is ſaid to have com- 
poſed a cycle of 19 years, which till bears his name; 
and he marked the riſings and ſettings of the ſtars, and 
what ſeaſons they pointed out: in all which he was 
aſſiſted by his companion Euctemon. The ſcience, 
however, was obſcured by Plato and Ariſtotle, who 
embraced the ſyſtem afterwards called the # tolemaic, 
which places — earth in the centre of the univerſe. 

Eudoxus the Cnidian was a cotemporary with A- 
riſtotle, though conſiderably older, and is greatly cele- 
brated on account of his in in aſtronomy, He was 
the firſt who introdced geometry into the ſcience, and 
he is ſuppoſed to be the inventor of many propoſitions 
attributed to Euclid. Having travelled into Egypt 
in the carlicr part of his life, and obtained a recom- 
mendation fr:m Ageſilaus to Nectanebus king of 
Egypt, he, by his means, got acceſs to the prieſts, 
who had the knowledge of aſtronomy entirely among 
them, after which he taught in Aſia and Italy. Se- 
neca tells us that he brought the knowledge of the 
planetary motions from Egypt into Greece ; and Ar- 
chimedes, that he believed the diameter of the ſun to 
be nine times that of the moon. He was alſo well 
acquainted with the method of drawing a ſun-dial np- 
on a plane ; from whence it may be inferred that he 
underſtood the doctrine of the projection of the ſphere : 
yet, notwithſtanding what has been ſaid concerning the 
obſervations of Eudoxus, it is not certain that his 
ſphere was not taken from one much more ancient, 
aſcribed to Chiron the Centaur. The reaſon given 
for this ſuppoſition is, that had the places of the ſtars 
been taken from his own obſervations, the conſtella- 
tions muſt have been half a fign farther advanced than 
they are ſaid to be in his writings. 

Soon after Eudoxus, Calippus flouriſhed, whoſe ſy- 
ſtem of the celeſtial ſphere is mentioned by Ariſtotle ; 
but he is better known from a period of 76 years, con- 
taining four corrected metonic periods, and which had 
its beginning at the ſummer ſolſtice in the year 330, 
before Chriſt. But abont this time, or rather earlier, 
the Greeks having begun to plant colonies in Italy, 
Gaul, and Egypt, theſe became acquainted with the 
Pythagorean ſyſtem, and the notions of the ancient 
Druids concerning aſtronomy. Julius Cæſar informs 
us, that the latter were ſkilled in this ſcience ; and that 
the Gauls in general were able ſailors, which at that 
time they could not be without a competent know- 
ledge of aſtronomy : and it is related of Pythoas, who 
lived at Marſcilles in the time of Alexander the Great, 
that he obſerved the altitude of the ſun at the ſummer 
ſolſtice by means of a gnomon. He is alſo ſaid to 
have travelled as far as Thule to ſettle the climates. 


After the death of Alexander the Great, ſciences state of 
pt more than in any other part of the aſtronomy 


flouriſhed in E | 
world; and a famous ſchool was ſet np at Alexandria '* 
under the auſpices of Ptolemy Philadelphus, a prince 
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inſtructed in all kinds of learning, and the patron ; 1 
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all thoſe who culiivated them ; and this ſchool conti- 
nued to be the ſeminary of all kinds of literature, till 
the invaſion of the Saracens in 650. Timocharis and 
Aryſtillus, who firſt cultivated the aſtronomical ſcience 
in this ſchool, began to put it on a new —_— being 
much more careful in their obſervations, and exact in 


noting down the times when they were made, than 


their predeceſſors. Ptolemy aſſures us, that Hippar- 
chus made uſe of their obſervations, by means of 
which he diſcovered that the ſtars had a motion in lon- 
itude of about one degree in an hundred years; and 
2 cites many of their obſervations, the oldeſt of which 
is before the erection of this ſchool, in the year 295, 
when the moon juſt touched the northern ſtar in the 
forchead of the ſcorpion ; and the laſt of them was 
in the 13th year of Philadelphus, when Venus hid 
the former ſtar of the four in the left wing of Virgo. 
From this time the ſcience of aſtronomy continued 
greatly to advance. Ariſtarchus, who lived about 270 
years before Chriſt, ſtrenuouſly aſſerted the Pythago- 
rean ſyſtem, and gave a method of determining the di- 
ſtance of the ſun by the moon's dichotomy. Eratoſ- 
thenes, born at Cyrene in 271 B. C. determined the 
meaſure of a great circle of the earth by means of a 
gnomon. His reputation was ſo great, that he was 
invited from Athens to Alexandria by Ptolemy Euer- 
getes, and made by him keeper of the royal library at 
that place. At his inſtigation the ſame prince ſet up 
thoſe armillas or ſpheres, which Hipparchus and Ptole- 
my the aſtronomer afterwards employed ſo ſucceſsfully 
in obſerving the heavens. He alſo found the diſtance 
between the tropics to be eleven ſuch parts as the 
whole meridian contains cighty-three. About the ſame 
time Beroſus, a native of Chaldea, flouriſhed at A- 
thens. He is by ſome ſaid to have brought many ob- 
ſervations from Babylon, which are aſcribed to the 
Grecks ; while others centend, that the latter owe 
little or nothing of their aſtronomical knowledge to 


3 
Diſcoveries the Babylonians. The celebrated Archimedes, who 
of Archi- next to Sir Iſaac Newton holds the firſt place among 


74 
Of Hippar- 


chus. 


mathematicians, was nothing inferior as an aſtronomer 
to what he was as a geometrician. He determined 
the diſtance of the moon from the earth, of Mercury 
from the moon, of Venus from Mercury, of the ſun 
from Venus, of Mars from the ſan, of Jupiter from 
Mars, and of Saturn from Jupiter ; as likewiſe the di- 
ſtance of the fixed ſtars froin the orbit of Saturn, That 
he made aſtronomical obſeryations, is not to be doubt- 
ed; and it appears from an 8 of the poet Clau- 
dian, that he invented a kind of planetarium, or orrery, 
to repreſent the phenomena and motions of the hea- 
veuly bodies. 

Hipparchus was the firſt who applied himſelf to the 
ſtudy of every part of aſtronomy, his predeceſſors ha- 
ving chiefly conſidered the motions and magnitudes of 
the ſun and moon. Ptolemy alſo informs us, that he 
firſt diſcovered the orbits of the planets to be eccen- 
tric, and on this hypotheſis wrote a book againſt En- 
dexus and Calippus. He gives many of his obſerva- 
tions; and ſays, that by comparing one of his with 
another made by Ariſtarchus 145 years before, he 
was enabled to determine the length of the year with 
great preciſion, Hipparchas alſo firſt found out the 
anticipation of the moon's nodes, the eccentricity of 
ner orbit, and that ſhe moved flower in her apogee 
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than in her perigee. He collected the accounts of 
ſuch ancient eclipſcs as had been obſerved by the Chal- 
deans and Epyptians. He formed hypotheſes con- 
cerning the celeſtial motions, and conſtrued tables of 
thoſe of the ſun and moon, and would have done the 
ſame with thoſe of the other planets if he could have 
found ancient obſervations ſufficient for the purpoſe ; 
but, theſe being wanting, he was obliged to content him- 
ſelf with collecting fit — for that purpoſe, and 
endeavouring to form theories of the five planets. B 

comparing his own obſervations on the ſpica virginis 
with thoſe of Timochares at Alexandria made 100 years 
before, he diſcovered that the fixed ſtars changed their 
places, and had a flow motion of their own from weſt 
to eaſt. He corrected the Calippic period, and point- 
ed out ſome errors in the method laid down by Era- 
toſthenes for meaſuring the circumference of the earth. 
By means of geometry, which was now greatly impro- 
ved, he was cnabled to attempt the calculation of the 
ſun's diſtance in a more correct manner than any of his 
predeceſſors; but unhappily it required ſo much accu- 
racy in obſervation as was found impracticable. 
greateſt work, however, was his catalogue of the fixed 


ſtars, which he was induced to attempt by the ap- ! 


pearance of a new ſtar. 
Ptolemy, and contains the longitudes and latitudes of 
1022 ſtars, with their apparent magnitudes, He wrote 
alſo concerning the intervals between eclipſes both ſo- 
lar and lunar, and is ſaid to have calculated all that 
were to happen for uo leſs than 600 years from his 
ume. 
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Little progreſs was made in aſtronomy from the time Syſtem of 


of Hipparchus to that of Ptolemy, who flouriſhed Ptolemy. 


in the firſt century. The principles on which his ſy- 
ſtem is built are indeed erroncous; but his work will 
always be valuable on account of the number of ancient 
obſervations it contains. It was firſt tranſlated out of 
the Greek into Arabic in the year $27, and into Latin 
from the Arabic in 1230. The Greek original was 
unknown in Europe till the beginning of the 15th 
century, when it was brought — Conſtantinople, 
then taken by the Turks, by George a monk of 
Trapezond, who tranſlated it into Latin. Various 
editions were afterwards publiſhed ; but little or no im- 
provement was made by the Greeks in this ſcience, 


During the long period from the year 200 to the adi 


beginning of the 14th century, the weſtern parts of of the Arz- 


Europe were immerſed in deep ignorance and barbari- biaus. 


ty. However, ſeveral learned men aroſe among the 
Arabians. The caliph Al Manſur was the firſt who 
introduced a taſte for the ſciences in his empire. His 
grandſon Al Mamun, who aſcended the throne in 814, 
was a great encourager of the ſciences, and devoted 
much of his own time to the ſtudy of them. He made 
many aſtronomical obſervations himſelf, and determined 
the obliquity of the ecliptic to be 23% 235/, He em- 
ployed many able mechanics in couſtructing proper 
inſtruments, which he made uſe of for his obſervations ; 
and under his auſpices a degree of the earth was mea- 
ſured a ſecond time in the plain of Singar, on the bor- 
der of the Red Sea. From this time aſtronomy was 
ſtudiouſly cultivated by the Arabians ; and Elements 
of Aſtronomy were written by Alferganus, who was 
partly cotemporary with the caliph Al Mamun. But 
the moſt celebrated of all their aſtronomers is Albateg- 
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nius, who lived about the year of Chriſt 880. He 

eatly reformed aſtronomy, by n ob- 
— Ae with thoſe of Ptolemy. Thus he calculated 
the motion of the ſun's apogee from Ptolemy's time 
to his own ; determined the preceſſion of the equinoxes 
to be one degree in 70 years; and fixed the ſun's 
greateſt declination at 23.3“. Finding that the tables 
of Ptolemy required mach correction, he compoſed 
new ones of his own firted to the meridian of Aracta, 
which were long held in eſtimation by the Arabians. 
After his time, thodgh ſeyeral eminent aſtronomers ap- 
peared among the Saracens,” none made any very va- 
luable obſervetions for ſeveral centuries, excepting Ebn 
Younis aſtronomer to the caliph of Egypt: who ob- 
ſerved three eclipſes with ſach care, that by means of 
them we are enabled to determine the quantity of the 
moon's acceleration ſince that time. 

Other eminent Saracen aſtronomers were, Arzachel 
a Moor of Spain, who obſerved the obliquity of the 
ecliptic, and conſtrufted tables of tines, or half chords 
of double arcs, dividing the diameter into 300 parts; 
and Alhazen, his cotemporary, who firſt ſhowed the 
importance of the theory of refractions in aſtronomy ; 
writing alſo npon the twilight, the height of the clouds, 
and the phenomenon of the horizontal moon. 

Ulug Beg, a grandſon of the famoas Tartar prince 
Timur Beg, or Tamerlane, was a great proficient in 
practical aſtronomy. He is ſaid to have had very large 
inſtruments for making his obſcrvations; particularly 
a quadrant as high as the church of Sancta Sophia at 
Conſtantinople, which is 190 Roman feet, He com- 
poſed aſtronomical tables from his own obſervations for 
the meri lian of Samarcand his capital, ſo exact as to 
differ very little from thoſe afterwards conſtructed by 
Tycho Brache; but his principal work is his catalogue 
of the fixed ſtars, made from his own obſervations in 
the year of Chriſt 1437. The accuracy of his obſer- 
vations may be gathered from his determining the height 
of the pole at Samarcand to be 29® 37 23%. 

Beſides theſe improvements, we are indebted to the 
Arabians for the preſent form of trigonometry, Ma- 
nelaus, indeed, an eminent Greek aſtronomer who 
flonriſhed about the year 90, had publiſhed three books 
of Spherics, in which he treated of the geometry ne- 
ceſſary to aſtronomy, and which ſhow great ſkill in the 
ſciences ; but his methods were very laborious, even 
afterthey had been improved and rendered more ſimple 
by Ptolemy : but Geber the Arabian, inſtead of the 
ancient method, propoſed three or four theorems, 
which are the foundation of our modern trigonometry. 
The Arabians alſo made the practice ſtill more ſimple, 
by uſing fines inſtead of the chords of double arcs. 
The arithmetical characters they had from the Indians. 

During the greateſt part of this time, almoſt all En- 


aſtronomy rope continued ignorant not only of aſtronomy but of 
in Europe. beg other ſcience, The emperor Frederick II. firſt 


began to encourage learning in 1230; reſtoring ſome 
univerſitics, and founding a new one in Vienna. He 
alſo cauſed the works of Ariſtotle, and the Almageſt 
or Aſtronomical Treatiſe of Ptolemy, to be tranſlated 
into Latin; and from the tranſlation of this book we 
may date the revival of aſtronomy in Europe. Two years 
after this publication, John de Sacro Boſco, or of Ila— 
lifax, an Engliſhman, wrote his four books De Sphera, 
which he compiled from Ptolemy Albategnius, Alfer- 
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ganus, and other Arabian aſtronomers : this work 
was ſo much celebrated, that for 200 years it was pre- 
ferred in the ſchools to every other ; and has been 
thought worthy of ſeveral commentaries, particularly 
by Clavius in 1521. In 1240, Alphonſo king of Ca- 
ſtile cauſed the tables of Ptolemy to be corrected: for 
which 
aſtronomy, Chriſtians, Jews, and Moors ; by whom 
the tables called Aiphon ſine were compoſcd, at the ex- 
pence of 40,000, or according to others. 400,000 du- 
cats, About the ſame time Roger Bacon, an Engliſh 
monk, publiſhed many things relative to aſtronomy ; 
particularly of the places of the fixed ſtars, ſolar rays, 
and lunar aſpects. Vitellio, a Polander, wrote a trea- 
tiſe on Optics about 1279, in which he ſhowed the 
ule of refraQtions in aſtronomy. 


purpoſe be aſſembled many perſons ſkilled in 
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From this time to that of Purbach; who was born Improve- 
in 1423, few or no improvements were made in aſtro- ments of 
nomy. He wrote a commentary on Ptolemy's Al- Purbach. 


mageſt, ſome treatiſes on Arithmetic and Dialling, 
with tables for various climates. He not only uſcd 
ſpheres and globes, but conſtructed them himſelf ; and 
formed new tables of the fixed ſtars, reduced to the 
middle of that age. He compoſed alſo new tables of 
ſines for every ten minutes, which Regiomontanus af- 
terwards extended to every ſingle minute, making the 
whole ſine 60, with 6 ciphers annexed. He likewiſe 
corrected the tables of the planets, making new equa- 
tions to them, becauſe the Alphonſine tables were very 
faulty in this reſpect. In his ſolar tables he placed the 
ſun's apopec in the beginning of Cancer; but retained 
the obliquity of the ecliptic 239 33, to which it bad 
been reduced by the lateſt obſervations, He made 
new tables for computing eclipſes, of which he obſcr- 
ved ſome, and had juſt publiſhed a theory of the planets, 
when he died in 1461. 


John Muller ot Monteregio (Coningſberg) „a town Of Regio- 
montanus. 


of Franconia, from whence he was called Xegiomontanus, 
was the ſcholar and ſucceſſor of Purbach. He com- 
pleted the epitome of Ptolemy's Almageſt which Pur- 
bach had begun; and after the death of the latter, 
went to Rome, where he made many aſtronomical ob- 
ſcrvations. Having returned to Nuremberg in 1471, 
he was entertained by a wealthy citizen named Bernard 
Walther, who having a great love foraſtronomy, cauſed 
ſeveral inſtruments to be made under the direction of 
Regiomontanus, for obſerving the altitude of the ſan 
and ſtars, and other celeſtial phenomena, Amon 
theſe was an armillary aſtrolabe, like that which had 
been vſed by Hipparchus and Ptolemy at Alexandria, 
and with which many obſervations were made. He 
alſo made ephemerides for 30 years to come, ſhowing 
the lunations, eclipſes, &c. He wrote the Theory of 
the Planets and Comets, and a Treatiſe of Triangles 
yet in repute for ſeveral extraordinary caſes, He is 
ſaid to have been the firſt who introduced the uſe of 
tangents into trigonometry ; aud to have publiſhed in 
print (the art of printing having been lately invented) 
the works of many of the moſt celebrated ancient 
aſtronomers. After his death, which happened at 
Rome, Walther made a diligent ſcarch for all his in- 
ſtraments and papers which could be found; and con- 
tinued his obſervations with the inſtruments he had till 
his death. The obſervations of both were colledted 
by order of the ſenate of Nuremberg, and publiſhed 
there 
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there by John Schoner in 1544; afterwards by Snellius 
at the cud of the obſervations made by the Landgrave 
of Heile in 1618; and laltly, in 1656, with thoſe of 
Tycho Brache. Walther, however, as we are told by 
Snellius, found fault with his arinilla, not being able 
to give any obſervation with certainty to leſs than ten 
minutes. He made uſe of a good clock, which alſo 
was a late invention in thoſe days. 
John Werner, a clergyman, ſucceeded Walther as 
aſtronomer at Nuremberg; having applicd himſelf with 
reat aſſiduity to the ſtudy of that ſcience from his in- 
— He obſerved the motion of the comet in 1500; 
and publiſhed ſeveral tracts, in which he handled many 
capital points of geometry, aſtronomy, and geography, 
in a maſterly manner. He publiſhed a tranſlation of 
Ptolemy's Geography, with a commentary, which is 
ſtill extant. In this he firſt propoſed the method of 
finding the longitude at ſca by obſerving the moon's 
diſtance from the fixcd ſtars; which is now fo tuc- 
ceſsfully put in practice. He alſo publiſhed many 
other treatiſes on mathematics and geography ; but 
the moſt remarkable of all his . are thoſe 
concerning the motion of the eighth ſphere or of 
the fixed ſtars, and a ſhort theory of the lame. In 
this he ſhewed by comparing his own obſervations 
of the ſtars regulus, ſpica virginis, and the bright 
ſtar in the ſouthera ſcale of the balance, made in 
1514, with the places aſſigned to the ſame ſtars by 
Ptolemy, Alphonſas, and others, that the motion of 
the fixed ſtars, now called the preceſſion of the equinec- 
tial points, is one degree ten minutes in 100 years, and 
not one degree only, as former aſtronomers had made 
it. He made the obliquity of the ecliptic 230 287, and 
the firſt tar of Aries 26“ diſtant from the equinoctial 
point. He alſo conſtructed a planetarium repreſenting 
the celeſtial motions according to the Ptolemaic hypo- 
theſis, and made a great number of netcorological ob- 
ſervations with a view towards the prediction of the 
weather. The obliquity of the ecliptic was ſettled by 
Dominic Maria, the friend of Copernicus, at 23® 29, 
which is ſtill held to be juſt. 
The celebrated Nicholaus Copernicus next makes his 


rean ſyſtem apcarance, and is undoubted1y the great retormerof the 
reſtored by 
Copernicus 


aſtronomical ſcience, He was originally bred to the prac- 
tice of medicine, and had obtained the degree of Doctor 
in that faculty: but having conceived a great regard for 
the mathematical ſciences, eſpecially aſtronomy, he 
travelled into Italy, where he for ſome time was taught 
by Dominic Maria, or rather aſſiſted him in his aſtro- 
nomical operations. On his return to his own country, 
being made oue of the canons of the church, he applied 
himſelf with the utmolt aſſiduity to the contemplation 
of the heavens, and to the ſtady of the celeſtial mo- 
tions. He ſoon perceived the deficiency of all the hy- 
potheſes by which it had been attempted to account 
for theſe motions ; and for this reaſon he ſet himſelf to 
ſtudy the works of the ancients, with all of whom he 
alſo was diiſatisfied excepting Pythagoras; who, as 
has been already related, placed the fun in the cen- 
tre, and ſuppoſed all the planets, with the earth it- 
ſelf, to revolve round him. He informs us, that he 
began to entertain theſe notions about the year 1507; 
but not being ſatisfied with ſtating the general nature 
of his hypotheſis, he became dehrous of 1 
tac ſcveral periodical revolutions of the plancis, an- 
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thence of conſtructing tables of their motions which 
might be more agreeable to truth than thoſe of Piole- 
my and Alphonſus, The obſervations he was enabled 
to make, however, muſt have been extremely iuaccu- 
rate; as he tells us, that if with the inſtruments he made 
ulc of he mould be able to come within ten minntes 


of the truth, he would rejoice no leſs than Pythagoras 


did when he diſcovered the proportion ot the hypothe- 
nuſe to the other two ſides of a right-angled triangle. 
His work was completed in the year 1520; but he 
could not be prevailed upon io publiin it till towards 
the end of his liie, partly through diffidence, and part- 
ly through tear of the offence which might be taken 
at the ſingularity of the doctrines ſet forth in ii. At 
laſt, overcome by the importunities ot his friends, he 
ſuffercd it to be publiſhed at their expenceg and under 
the inſpection of Schoner and Oliander, With a dedi- 
cation to Pope Paul III. and a preface, in Which it 
was attempted to palliate as much as poſlible zhe extra- 
ordinary innovations it contained, During the time 


oi its publication, the author himſelf was attacked by 


a bloody flux, ſucceeded by a pally ; fo that he xeceiv- 
ed a copy only a tew hours before his death, Which 
happened on the 23d of May 1543. 
Atter the death of Copernicus, the aſtronomical 
ſcience was greatly improved by Schonei, Nonius, Ap- 
pian, and Gemma Friſius. Schoner ſurvived Coper- 
nicus only four years; however, he greatly improved 
the methods of making celeſtial obſervations, retormed 
and explaincd the kalcndar, and publiſhed a treatiſe of 
colmography. Nonius had applicd himſelf very early 
to the ſtudy of aſtronomy and navigation ; but finding 
the inſtruments at that time in uſe exceſſively inaccu- 
rate, he applied himſelf to the invention of others 
which ſhould be leſs liable to inconvenicnce. Thus he 
invented the aſtronomical quadrant, in which he divid- 
cd the degrees into minutes by a number of concentric 
circles, The firſt of theſe was divided into go equal 
parts, the ſecond into 89, the third into 88, and ſo 
on, as low as 46; and thus, as the index of the qua- 
drant would always fall upon one or other of the divi- 
ſions, or very near it, the minutes might be known 
by computation, He publiſhed many treatiſes on ma- 
thematical ſubjects, particularly one which detected 
the errors of Orontivs, who had imagined that he 
could ſquare the circle, double the cube, &c. by find- 
ing two mean proportionals betwixt two right lines. 
Appian's chief work was intitled The Caſarian Aſlra- 
20my ; and was publithed at Ingoldſtadt in 1540, de- 
dicated to the emperor Charles V. and his brother 
Ferdinand, In this he ſhowed how to reſolve aſtrono- 
mical problems by incans of inſtruments, without cither 
calculations or tables; to obſerve the places of the 
ſtars and planets by the aſtrolabe; and to forctel 
ecliples and deſcribe the figures of them; the whole 
illuſtrated with proper diagrams. In his ſecond book 
he deſcribes the method of dividing an aſtronomi- 
cal quadrant, and of uſing it properly. His trea- 
tiſe concludes with the obſervation of five comets. 
Gemma Friſius wrote a commentary on a work of Ap- 
pian, intitled his Coſmography, with many obſervations 
of ccliples. He invented alſo the aſtronomical ring, 
and ſeveral other inſtraments, which, though they 
could not boaſt of much exactneſs ſuperior to others, 
were yet of couliderable utility in taking oblcryations 
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at ſea; and he is alſo memorable for being the firſt 
who propoſed a time-keeper for determining the lon- 
tude at ſea,—George Joachim Rheticas was a ſcho- 
oe of Copernicus, to attend whole lectures he gave up 
his profeſlorſhip of mathematics at Wittemberg. For 
the improvement of aſtronomical calculations, he began 
to couſtruct a table of ſmes, tangents, and ſecants, for 
every miaute and ten ſeconds of the quadrant, In this 
work he firſt ſhowed the uſe of ſecants in trigonometry, 
and greatly enlarged the uſc of tangents, firlt invented 
by Regiomontanus ; but he 1 4 ſor the radius 2 
much larger number of places than had been done be- 
fore, for the greater exactneſs of calculation. This 
great work he did not live to accompliſh ; but it was 
completed by his diſciple Valentine Otho, and publiſh- 
ed at Heidelberg in 1594. 
During this century, the liſt of aſtronomers was dig- 
nified by ſome very illuſtrious names. About the 


perſons ap- year 1561, William IV. Landgrave of Heſſe Caſſel, ap- 


ply te the plied himſelf to the ſtudy of aſtronomy. 


ſtudy of 


aſtronomy, 
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With the aſ- 
fiſtance of Rothman and Burgius, the former an aſtro- 
nomer, the latter an excellent mathematical inſtrument 
maker, he ereded an obſervatory on the top of his pa- 
lace at Caſſel, and furniſhed it with ſuch inſtruments 
as were then in uſe, made in the beſt manner the artiſts 
of that age could execute. With theſe he made a great 
number of obſervations, which were by Hevelius pre- 
ferred to thoſe of Tycho-Brache, and which were pub- 
liſhed by Snellins in 1618. From theſe obſervations 
he determined the longitudes and latitudes of 400 
ſtars, which he . in a catalogue where their 
places are rectified to the beginning of the year 
1593. 

Tycho-Brache began his obſervations about the ſame 
time with the Landgrave of Heſſe, already mentioned. 
He obſerved the great conjunction of Saturn and Jn- 
piter in 1563; and finding the inſtraments he could 
procure very inaccurate, he made a quadrant capable 
of ſhewing ſingle minutes, and likewiſe a ſextant four 
cubits radius. In 1571, he diſcovered a new ſtar in 
the chair of Caſſiopeia ; which induced him, like Hip- 
parchus, to make a catalogue of the ſtars. This con- 


tained the placesof 777 (tars, rectiſied to the year 1600 ; 
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Account of 


but inſtead of the moon, which was uſed by the ancients 
to connect the places of the ſun and ſtars, Tycho ſub- 
ſtitured Venus as having little or no parallax, and yet 
being like the moon viſible both day and night. By 
the recommendation of the Landgrave of Helle, he 
obtained from the king of Denmark the iſland of Hu- 
enna, oppolite to Copenhagen, where an obſervatory 
was bnilt. The firſt ſtone of this building, afterwards 


Uraniburg, called Uraniburg, was laid in the year 1576. It was 
hisobſcrva- of a ſquare form, one ſide of it being about 60 feet in 


tory. 


length; and on the eaſt and weſt ſides were two round 
towers of 32 feet diameter each. The inſtruments 
were more large and ſolid than had ever been ſeen be- 
fore by any aſtronomer, They conſiſted of quadrants, 
ſextants, circles, femicircles, armillæ both equatorial 
and zodiacal, parallactic rulers, rings, aſtrolabes, globes, 
clocks, and ſun-dials. "Theſe inſtruments were fo di- 
vided as to ſhow ſingle minutes ; and in ſome the arch 
might be read off to 10 ſeconds, Moſt of the diviſions 


were diagonal: but he had one quadrant divided ac- 

cording to the method invented by Nonius ; that is, by 

47 concentric circles, The whole expence is ſaid to 
I 
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dividing by diagonals, which Tycho greatly admired, 
was the invention of Mr Richard Chanceller, an Enp- 
lihman: Tycho, however, ſhows, that it is not accu- 
rately true when ſtraight lines are employed, and the 
circles at equal diſtances from cach other; but that ic 
may be corre&ed by making circular diagonals, which 
if continued would paſs through the centre. 

Tycho employed his time at Uraniburg to the beſt 
advantage ; but falling into diſcredit on the death of 
the king, he was obliged to remove to Hoiſtein, andat 
laſt found means to get himſelf introduced to the em- 
peror, with whom he continued to his death. He is 
well known to have been the inventor of a ſyſtem 
of aſtronomy, which bears his name; and which he 
vainly endeavoured to eſtabliſh on the ruins of that 
of Copernicus; but the ſimplicity and evident conſo- 
nancy to the phenomena of nature, diſplayed in all 
parts of the Copernican ſyſtem, ſoon got the better of 
the unnatural aud complicated ſyſtem of Tycho. His 
works, however, which are very numerous, diſcover him 
to have been a man of vaſt abilities. After his death 
the caſtle of Uraniburg quickly fell to decay, and in- 
deed ſeems to have been purpoſely pulled down ; for, 
in 1652, when Mr Huet went to Sweden, it was almoſt 
level with the ground, and few traces of the walls could 
be diſcerned. © None of the neighbouring inhabitants 
had ever heard of the name of Tycho or Uraniburg, 
exccpting one old man, whom Mr Huet found out 
with great difficulty, and who had been a ſervant in 
the family! All the diſcoveries of Purback, Regiomon- 
tanus, and Tycho, were collected and publiſhed in the 
year 1621, by Longomontanus, who had been Ty- 
cho's favourite ſcholar. 


While Tycho reſided at Prague with the emperor, pifcoverics 
he invited thither John Kepler, afterwards ſo famous of Kepler. 


for his diſcoverics. Under the tuition of ſo great 
an aſtronomer, the latter quickly made an amazin 

progreſs. He found that his predeceſſors had er- 
red in ſuppoſing the orbits of the planets to be circu- 
lar, and their motions uniform: on the contrary, he 
perceived from his own obſervations, that they were 
clliptical, and their motions unequal, having the ſun in 
one of the foci of their orbits ; but that, however, they 
varied in abſolute velocity, a line drawn from the cen- 
tre of the ſun to the planet, and revolving with it, 
would always deſcribe equal areas in equal times. He 
diſcovered, in the year 1618, that the ſquares of the 
periodical times are as the cubes of the diſtances of the 
planets ; two laws which have been of the greateſt im- 
portance to the advancement of aſtronomy. He ſeems 
to have had ſome notion of the extenſive power of the 
principle of gravity : for he tells us, that gravity is a 
mutual power betwixt two bodies; that the moon and 
carth tend towards each other, and would meet in a 


point nearer the earth than the moon in the proportion 


of the ſuperior magnitude of the former, were they not 
hindered by their projectile motions. He adds alſo, 
that the tides ariſe from the gravitation of the waters 
towards the moon: however, he did not adhere ſteadily 
to theſe principles, but afterwards ſubſtituted others as 
the cauſes of the planetary motions, 

Cotemporary with Kepler were Mr Edward Wright, 
and Napier baron of Merchiſton. To the former we 
owe ſeyeral very good meridional obſcryations of the 

ſun's 
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ſan's altitude, made with a quadrant of ſix feet radius, 
in the years 1594, 1595, and 1596; from which he 
greatly improved the theory of the ſun's motion, and 


computed more exact tables of his declination than. 


had been done by any perſon before. He publiſhed 
alſo in 1599, an excellent Treatiſe, entitled, ** Cer- 
tain Errors in Navigation diſcovered and detected.“ 
To the latter we are indebted for the knowledge of 
logarithms; a diſcovery, as was juſtly obſerved by Dr 
Halley, one of the molt uſefal ever made in the art of 
nambering. John Bayer, a German, who lived about 
the ſame time, will ever be memorable for his work, 
entitled, Uranome*tria, which is a very complete ce- 
leſtial atlas, or a collection of all the conſtellations vi- 
ſible in Europe. To this he added a nomenclature, in 
which the ſtars in cach conſtellation are marked with 
the letters of the Greek alphabet; and thus every ſtar 
in the heavens may be referred to with the utmoſt pre- 
ci ſion and exactneſs. About the ſame time alſo, aſtro- 
nomy was cultivated by many other perſons; abroad, 
by Maginus, Mercator, Maurolycus, Homelius, Schul- 
tet, Stevin, &c.; and by Thomas and Leonard Digges, 
John Dee, and Robert Flood, in England; but none 
of them made any conſiderable improvement, 

The beginning of the 17th century was diflinguiſh- 
ed ngt-only by the diſcovery of logarithms, but by 
that of teleſcopes, a ſort of inſtruments by which aſtro- 
nomy was brought to a degree of perfection utterly in- 
conceivable by thoſe who knew nothing of them. 
The queſtion concerning the inventor is diſcufſed under 
the article Oprics; but whoever was entitled to this 
merit, it is certain that Galileo was the firſt who 
brought them to ſuch perfection as to make any con- 
ſiderable diſcoveries in the celeſtial regions. With in- 
ſtraments of his own making, Galileo diſcovered the 
inequalities in the moon's ſurface, the ſatellites of Ju- 
piter, and the ring of Saturn; though this Jaſt was 
unknown to him after he had ſeen it, and the view he 
got made him conclude that the planet had a threefold 
bode; or that it was of an oblong ſhape like an olive. 
He diſcovered ſpots on the ſun, by means of which he 
found out the evolution of that luminary on his axis; 
and he diſcovered alſo that the milky way and nebulæ 
were full of ſmall ſtars. It was. not, however, till 


ſome time after theſe diſcoveries were made that Ga- 


lileo and others thought of applying the oblervations 
on Jupiter's ſatellites to the purpoſe of finding the lon- 
gitude of places on the ſurface of the earth; and even 
after this was thought of, aſtronomers found it ſo dif- 
ficult to conſtruct tables of their motions, that it was 
not till after many obſervations had been made in 
diſtant places of the world, that Caſſini was able 
to determine what poſitions of the ſatellites were 
molt proper for finding out the longitude, At Jaſt 
he perceived that the entrance of the firſt ſatellite 
into the ſhadow of Jupiter, and the exit of it from 
the ſame, were the moſt proper for this purpoſe : that 
next to theſe the conjunctions of the ſatellites with gu 
piter, or with one another, may be made uſe of; eſpe- 
cially when any two of them, moving in contrary di- 
rections, meet with each other: and laſtly, that obſer- 
vations on the ſhadows of the ſatellites, which may be 
ſeen on the diſk of Jupiter, are uſeful, as alſo the 
ſpots which are ſeen upon his face, and are carried along 
it with greater velocity than has hitherto been diſco- 
vered in any of the other heayenly bodies, 
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While aſtronomers were thus buſy in making new 28 
diſcoveries, the mathematicians in different countries Logaritk- 
were no leſs carneſtly employed in conſtructing loga- mic tables. 
rithmic tables to facilitate their calculations Benja- 2 
min Urſinus, an excellent mathematician of Branden- 
burg, calculated much larger tables of logarichms than 
had been done by their noble inventor, and publiſhed 
them in 1625. They were improved by Henry Briggs, 

Savilian proteſlor ot Oxford; who by making unity the 
logarithm of ten, thus rendered them much more con- 
venient for the purpoſes of calculation. vom e 
tables of fines and tangents were alſo compoſed by Mr 
Briggs and Adrian Vlacq at Goude, fo that the buſi- 
neſs of calculation was now rendered nearly as caſy as 
poſſible. 2 

In 1633, Mr Horrox, a young aſtronomer of very Tran of 
extraordinary talents, diſcovered that Venus would pais Venus firſt 
over the diſk of the ſun on the 24th of November diſcovered 
1639. This event he announced only to one friend, y,Mr — 
a Mr Crabtree ; and theſe two were the only perſons 
in the world who obſerved this tranſit the firſt time it 
had ever been viewed by human eyes.. Mr Horrox 
made many uſeful obſervations at the time ; and had 
even formed a new theory of the moon, ſo ingenious 
as to attract the notice of Sir Iſaac Newton ; but the 
hopes of aſtronomers frem the abilities of this excel- 
lent young man were blaſted by his death in the begin- 
ning of January 1640. | 30 

About the year 1638 many learned men began to Foundation 
aſlemblc at Paris in order to hold conferences on dif- of the aca- 
ferent ſcientific ſubjects, which was the firſt foundation {my offci- 
of the Royal Academy of Sciences in that capital. 3 
This practice was introduced in France by Merſennus, Royal So- 
and ſoon after at London by Oldenburg ; which laid ciety at 
the foundation of the Royal Society there. About London. 
this time alſo the celebrated aſtronomer Hevelius flou- 
riſhed at Dantzic, building an obſervatory in his -] r 
houſe, and furniſhing it with excellent inftruments of 
his own conſtruction; particularly octants and ſcxants 
of braſs of three and four feet radius, as well as te- 
leſcopes, with which he conſtantly obſerved the ſpots 
and phaſes of the moon, and from which obſervations 
he afterwards compiled his excellent and beautiful work 
intitled Sel/enographia. This noble building, together 
with all the books and inſtruments it „ was 
conſumed by fire on the 26th of September 1679 
bat the memory, as well as the form and conſtruction 
of the inſtruments, is preſerved in a curious work of 
the ingenious inventor,intitled Machina Cæleſlis; though 
almoſt the whole impreſſion of this book was involved 
in the ſame fate with the inſtruments it deſcribes. The 
damage ſuſtained on this occaſion was eſtimated at 
30,000 Crowns, 

The celcbrated Engliſh mechanic Dr Hooke, who 
was cotemporary with Hevclius, had in the mean time 
invented inſtruments with teleſcopic ſights, which he 
preferred to thoſe uſed by Hevelius ſo much, that a 
diſpute commenced, which procured Hevelius a viſit 
from Dr Halley. The latter had at that time taken 
a voyage to St Helena at the defire of the Royal So- 
ciety, in order to obſerve and form a catalogue of the 
ſtars in the ſouthern hemiſphere. The reſult of his 
obſervations with Hevelius's inſtruments was, that 
three ſeveral obſervations on the Spica Virginis and Re- 
gulus differed only a few ſeconds from cach other. 
They were the invention of Tyco- Brache, and are 


deſcribed 
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deſcribed nader the article Orr ic: At this viſu Hal- 
ley and Hevelins ohſetved on occuitation of Jupiter by 
the moon, ani determined the diameter of the latter 
to be 30“. 237; 

In 1571 the Royal Obſervatory in Paris was finiſh- 
ed, and the uſe of it attipned to Mr Caſſini, after it 
had been furniſhed with inſtruments at 4 very great ex- 
pence: and the obſervatory at Greenwich being like- 
wiſe built five years after, Mr Flamſtcad was appointed 
aſtronomer- royal. The obſervations in both theſe 
places, however, have been fo numerons, that it is in 
vai to attempt any account of them. 

Before the middle of the 17th century the conſtruc- 
tion of teleſcopes had been greatly improved, particu- 
larly by Fontana and Huygens. The latter conſtruct- 
ed one of 123 fect, which is (till preſerved in the mu- 
ſcum of the Royal Society at London. With this he 
obſerved the moon and planets for a long time, and dif- 
covercd that Saturn was encompaſſed with a ring. The 
French, however, ſtill oatdid the Engliſh artiſts; and 
by means of teleſcopes of 200 and 300 feet focus, NM. 
Caſſini was enabled to ſee all the five ſatellites of 
Saturn, his belts, and the ſhadows of Jupiter's ſa- 
tellites paſſing over his body. In 1666 M. Azont 
applied a micrometer to teleſcopes for the purpoſe 
of meaſuring the diameters of the planets, and ſmall 
diſtances in the heavens; however an inſtrument of 
this kind had been before invented by Mr Gaſcoine, 
though it was but little known abroad. 

Notwithſtanding all theſe diſcoveries by means of 
teleſcopes, it was evident that they ſtill continued in 
a very imperfect ſtate, and their imperfections at 
the time appeared to be without remedy. One de- 
fect was the enormous length requiſite to admit of any 
very contiderable magnifying power; and ano her was 
the incorrectneſs of the image ariſing from the aberra- 
tion of the rays, as was then ſuppoſed, by the ſpherical 
figure of the glaſs. To obviate theſe inconveniences, 
Merſennus is ſaid to have firſt propoſed, in a letter to 
Deſcartes, the uſe of reflectors inſtead of lenſes in 
the conſtruction of teleſcopes ; but this he did in ſuch 
an obſcure manner, that the latter laboured to per- 
ſuade him of the falſchood of the principle on which his 
icheme was founded, In 1663, however, James Gre- 
pory of Aberdeen ſhowed how ſuch a teloſcope might 

e cenſtructed. He ſhowed alſo, that in order to 
form a perfect image of an object in this manner, the 
figure of the ſpeculum ought to be parabolic ; but Sir 
Iſaac Newton, who applied bimtelf to the framing of 
teleſcopes of the reflecting kind, found it impracticable 
to grind them of the deſired figure. Laying aſide the 
idea of reflecting teleſcopes, therefore, he applied him- 
ſelf to the execution of a ſchenie formed by Deſcartes, 
Viz. that of grinding lenſes of the figure of one of the 
conic ſections, In proſecuting this plan, he diſcover- 


ed, that the greateſt errors to which teleſcopes were 


ſubject aroſe ſrom the different retrangibility of the 
rays of light, for which he could not then find any re— 
medy, He therefore returned to the ſcheme he had 
juſt abandoned; and, in the year 1672, preſented to 
the Royal Society two reflectors which were conſtruét— 


ed with ſpherical ſpeculums, as he could not procure 


any other, The inconveniences arifing from the dif- 
ſerent refrangibility of the rays of light, have ſince been 


2 
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Y 
in the fulleſt manner corrected by Mr Dolland, the ex- 
cellency of whole achromatic teleſcopes are tco well 
known to need any encomium. 

About the beginning of the preſent century, the 
practical part of aſtronomy ſeemed to langmſh tor want 
ot proper inſtruments. Roemer, indeed, had invented 
ſome new ones, and Dr Hooke had turned his atten- 
tion towards this ſubject in a very particular manner; 
but either through want of ſkill in the artiſts, or ſome 
other unfortunate circumſtance, it happened that no- 
thing ettectual was done, But at the very time when 
this was the caſe with practical aſtronomy, the ſpecu- 
lative part was carried in a manner io its utmoſt 
pi:ch by the labours of the immortal Newton, whoſe 
Principia gave an entire new face to the ſcience, 
It was not, however, for many years reliſhed by the 
forcign philoſophers, though almoſt immediately a- 
dopted at home, and has continued ever ſince to 
ſpread its reputation farther and farther, ſo that now it 
is in a manner eſtabliſhed all over the world.“ But 
(ſays Dr. Long) that, after Newton's ſyſtem had for 
ſo long a time been neglected, it ſhould all at once be 
univerſally received and approved of, is not to be attri- 
buted to chance, or the caprice of faſhion, as ſume who 
are ignorant of it are apt to think; and from thence 
to expect that ſome other ſyſtem will hereafter take ita 
place and bury it in oblivion, The ſyſtem of Neu- 
ton, like that of Copernicus, is ſo agreeable to the 
phenomena ot nature, and fo well put together, that 
it unt. laſt as long as truth and reaſon endure, although 
time may perhaps bring the word attraction into diſuſe; 
and though it may no longer be thought inherent in 
matter, yet the Jaws of gravitation, as they are now 
called, and on which this ſyſtem is tounded, will never 
be forgotten.””, 


It was alſo in Britain that the firſt improvements in Aſtro 
The cclcbrated cal inſt ru- 


carried the accu- ments firſt 
improved 


aſtronomical inſtruments took place. 
mechanic and watchmaker Graham, 
racy of his inſtruments toa degree which ſurpriſed every 
one. He alſo greatly improved the principles of watch- 
work, and made clocks to go with much greater regu- 
larity than before, The old eight feet mural arch at 
Greenwich was alſo conſtructed by him; as was a 
ſmall equatorial ſector for making obſervations out of 
the meridian: but he is chiefly remarkable for con- 
triving the zenith ſector of 24 feet radius, and after- 
wards one of 12; feet, by which Dr Bradley diſcover- 
ed the aberration of the fixed ſtars. The reflecting 
teleſcope which had been invemed by Gregory, and 
executed by Newton, was greatly improved by Mr Fad- 
ley, and a very complete and powerful inſtrument of 
that kind was preſented to the Royal Society in 1719. 
The ſame gentleman has alſo immortalized his memory 
by the invention of the reflecting quadram, which he 
preſented to the Society in 1731, which is now in uni- 
verſal uſe at ſea; and without which all improvements 
of the lunar theory would have Leen vſcleſs for deter- 
mining the longitude, through the want of an inſtru- 
ment proper to make the obſervations with. It how- 
ever appears, that an inſtrument, exactly tmilar to this 
in its principles, had been invented by Sir Haac New- 
ton; and a deſcription of it, topether with a drawing, 
given by the inventor to Dr Halley, when he was pre- 
paring for his voyage to diſcover the variation ol 4 
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needle in 1701. About the middle of this century, 
the conſtructing and dividing of large aſtronomical in- 
ſtraments was carried to a great degree of perfection 
by Mr John Bird: reflecting teleſcopes were equally 
improved by Mr Short, who firſt executed the divided 
object glaſs micrometer. This had indeed been thought 
of by M. Louville, and ſcveral other perſons long be- 
fore ; and a deſcription of one nearly agrecing with 
that of Mr Short had been publiſhed in the Philoſo- 
phical Tranſactions for 1753: but had it not been for 
the great ſkill of Mr Short in figuring and centering 
glaſſes of this kind, it is very probable the ſcheme 
might never have been executed. About this time 
alſo Mr Dollond brought refratting teleſcopes to” ſuch 
perfection, that they became ſuperior to reflectors of 
equal length ; though all of them are now excelled by 
thoſe of Mr Herſchel, whoſe Teleſcopic diſcoveries have 
been far more numerous and ſurpriſing than thoſe of 
any other aſtronomer. 

We ſhall cloſe this hiſtory with a ſhort account of the 
labours of the principal aſtronomers ſince the Go 
the Royal Obſervatories at Paris, Greenwich, an 
the appointment of Mr Flamſtcad to the office of 
aſtronomer royal. This gentleman not only made ob- 
ſervations on the ſun, moon, planets, and comets 
which appeared in his time, but on the fixed ſtars 
alſo, of which he gave a catalogue of 3000: many 
of them ſo ſmall that they cannot be diſcerned with- 
out the help of a teleſcope : he alſo publiſhed new 
ſolar tables, and a theory of the moon according to 
Horrox. He pnbliſhed a very curious tract on the 
doctrine of the ſphere, in which he ſhowed how to 
conſtruct eclipſes of the ſun and moon, as well as oc- 
cultations of the fixed ſtars by the moon geometrically ; 
and it was upon his obſervations that Halley's tables 
and Newton's theory of the moon were conſtructed. 
Mr Caſſini alſo diſtinguiſned himſelf very conſidera- 
bly. He erected the gnomon, and drew the famous 
meridian line in the church of Petronia at Borunia. 
He enjoyed his office more than 40 years, making 
many obſervations on the ſun, moon, planets, and co- 
mets, and greatly amended the elements of their mo- 
tions. The office was continued in his family, and 
his grandſon ſtill enjoys it. Roemer, a celebrated Da- 
niſh aſtronomer, firſt diſcovered the progreſſive motion 
of light by obſerving the eclipſes of Jupiter, and read 
a di tion upon it before the Royal Academy of 
Sciences at Paris in the year 1675. He was alſo the 
firſt who made nſec of a meridional teleſcope. 

Mr Flamſtead was ſucceeded in 1719 by Dr Halley, 
ce the greateſt aſtronomer (ſays M. de la Lande) with- 
out contradiction in England;“ and, adds Dr Long, 
believe he might have ſaid in the whole world.” 
He had been ſent, at the age of 21, by King Charles II. 
to the iſland of St Helena, in order to make a catalogue 
of the ſouthern (lars, which was publiſhed in 1679. In 
1705, he publiſhed his Syn9p/is Aſtronomiæ Cometice, 
in which, after immenſe calculation, he ventured to pre- 
dict the return of one in 1753 or 1759. He alſo publiſni- 
ed many learned diſſertations in the Philoſophical Tranſ- 
actions concerning the uſe that might be made of the 
next tranſit of Venus in determining the diſtance of the 
ſin from the earth. He was the firſt who diſcovered the 
acceleration of the moon, and gave a very ingenious me- 

Vor. II. | 
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thod of finding her parallax by three obſerved phaſes of 


a ſolar eclipſe, He compoſed tables of the ſun, moon, 
and all the planets; and, iu the nine years in which he 


was at Greenwich, made near 1500 obſervations of the 


moon ; all which he compared with the tables, and no- 
ted the differences; and theſe, he thought, would re- 
turn in about 18 years, 
of determining the longitude by means of the moon's 
diſtance from the ſun and certain fixed ſtars. He was 
convinced of its ſuperior excellence; and it has ſince 
been adopted by all the moſt eminent aſtronomers iu 
Europe. It is at preſent the only ſure guide to the ma- 
rincr ; and the great perfection to which it is now 
brought is much owing to the induſtry and exertions 
of Dr Maſkelyne, the preſent aſtronomer-royal, to 
whom we are indebted for the publication of the Nau- 
tical Almanac, the Requiſuc Tables, and other works 
of the utmoſt ſervice to practical aſtronomy. 


He recommended the method 
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In the mean time an attempt was made in France to True fi 
meaſure a degree of the earth, which occaſioned a very of the earth 


warm diſpute concerning the figure of it. 
from Picart's meaſure, concluded that*the earth was 
an oblong ſpheroid ; but Newton, from a conſidera- 
tion of the laws of gravity and the diurnal motion of 
the earth, had determined the figure of it to be an ob- 
late ſphcroid, and flatted at the poles. To determine 
this point, Lewis XV. reſolved to have two degrees 
of the meridian meaſured ; one under, or very near the 
equator ; and the other as near the pole as poſſible. 
For this purpoſe the Royal Academy of Sciences {nt 
M. Maupertuis, Clairault, Camus, and Le Monier, to 
Lapland, They were accompanicd by the Abbe Ou- 
thier, a correſpondent of the ſame academy. They 
were joined by M. Celſius profeſſor of anatomy at Up- 
ſal ; and having ſet out from France in the bring of 
the year 1736, returned to it in 1737, after having 
fully accompliſhed their errand. On the ſouthern ex- 
pedition were diſpatched M. Godin, Condamine, and 
Bouguer, to whom the king of Spain joined Don 
George Juan and Don Anthony de Ulloa, two very 
ingenious gentlemen and officers of the marine. They 
left Europe in 1735 ; and after enduring innumerable 
hardſhips and diſſiculties in the execution of their com- 
miſſion, returned to Europe at different times, and b 
different ways, in the years 1744, 1745, and 1746. 
The reſult of this arduous taſk was a confirmatign of 
Newton's inveſtigation. Picart's meaſure was reviſed 
by Caſſini and De la Caille ; and, after his errors were 
corrected, it was found to agree very well with the 
other two. On this occaſion too it was diſcovered, that 
the attraction of the great mountains of Peru had an 
effect on the plumb-line of one of their largeſt inſtru- 
ments, drawing it ſeven or eight ſeconds from the true 
perpendicular. 

Dr Halley, dying in 1742, was ſucceeded by Dr 
Bradley, who, though inferior as a mathematician, 


greatly exceeded him as a practical aſtronomer. He 


was the firſt who made obſervations with an accuracy 
ſufficient to detect the leſſer incqualities in the motions 
of the planets and fixed ſtars. Thus he diſcovered the 
aberration of light, the nutation of the earth's axis, and 
was able to make the lunar tables much more perfect 
than they had ever been. He alſo obſerved the places, 
and computed the elements of the comets which ap- 
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8 
ments by daous in their endeavours to promote the ſcience of 
the French aſtronomy. The theory of the moon, which had been 
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peared in the years 1723, 1736, 1743, 41757. He 
made new and moſt accurate tables of the motious of 
Japiter's ſatellites, from his own obſervations and 
thoſe of Dr Pound; and from a multitude of obſerva- 
tions of the ſun, moon, and ſtars, was enabled to give 


the moſt accurate table of mean reſractions yet extant, 


as well as the beſt methods of computing the variations 
of thoſe re fractions ariſing from the different ſtates of 
the air as indicated by the thermometer and barome- 
ter, In 1750, having procured a very large tranſit 
inſtrument made by Mr Bird, and a new mural qua- 
drant of braſs eight fect radius, he began to make ob- 
ſervations with redoubled induſtry ; ſo that betwixt 
this time and his death, which happened in 1762, he 
made obſervations for ſettling the places of all the ſtars 
in the Britith catalogue, together with near 1500 pla- 
ces of the moon, much the greater part of which he 
compared with the tables of Mr Mayer. 

In the mean time the French aſtronomers were aſſi- 


iven in a general way by Sir Iſaac Newton, began to 
be rticularly conſidered by Meſſrs Clairault, D'A- 
le, Euler, Mayer, Simpſon, and Walmſly ; tho' 
Clairault, Euler, and Mayer, diſtinguiſhed themſelves 
beyond any of the reſt, and Mr Euler has been particu- 
larly happy in the arrangement of his tables for the eaſe 
and expedition of computation. He was excelled in 
exactneſs, however, by Mayer, who publiſhed his 
tables in the Gottingen Acts for 1753. In theſe the 
errors in longitade never exceeded two minutes; and 
having yet farther improved them, he ſent a copy to 
the lords of the Britiſh admiralty in 1755 ; and it 
was this copy which Dr Bradley compared with his 
obſervations, as already mentioned. His laſt corrections 
of them were afterwards {cnt over by his widow ; for 
which ſhe and her children received a reward of L. 3000. 
Accurate tables for Jupiter's ſatellites were alſo com- 
poſed by Mr Wargentin a moſt excellent Swediſh aſtro- 
nomer, and publiſhed in the Upſal Acts in 1741 ; which 
have ſince been corrected by the author in ſuch a man- 
ner as to render them greatly ſuperior to any ever pub- 
liſhed before. 

Amongſt the many French aſtronomers who contri- 
buted to the advancement of the ſcience, we are parti- 
2 indebted to M. de la Caille, for a moſt excel - 
lent let of ſolar tables, in which he has made allowan- 
ces for the attractions of Jupiter, Venus, and the moon. 
In 1750 he went to the Cape of Good Hope, in order to 
make obſervations in concert with the moſt celcbrated 
aſtronomers in Europe, for determining the parallax of 
the moon, as well as of the planet Mars, and from 
thence that of the ſan ; from whence it appeared that 
the parallax of the ſun could not greatly exceed 10 ſe- 
conds, Here he re-examined and adjuſted the places 
of the ſouthern ſtars with great accuracy, and mea- 
ſured a degree of the meridian at that place. In Italy 
the ſcience was cultivated with the greateſt aſſiduity b 
Signior Bianchini, father Boſcovich, Friſi, Manfredi, 
Zanotti, and many others; in Sweden by Wargen- 
tin already mentioned, Blingenſtern, Mallet, and Plan- 
man ; and in Germany, by Euler elder and younger, 
Mayer, Lambert, Griſchow, &c. In the year 1760 


all the learned ſocieties in Europe began to prepare for 
obſcrving the tranſit of Venus over the ſun, forctold 
Dr Halley upwards of 80 years before it happened, 
3 the ſame time the important uſe which 
might be made of it. Unfortunately, however, for 
the cauſe of ſcience, many of the aſtronomers ſent out 
to obſerve this phenomenon were prevented by una- 
voidable accidents from reaching the places of their 
deſtination, and others were diſappointed by the bad- 
neſs of the weather, It happened alſo, that the cir- 
cumſtances of the phenomenon were much leſs favour- 
able for the purpoſe of determining the ſun's parallax 
than had been expected by Dr Halley, owing to the 
faults of the tables he made uſe of: fo that, notwith- 
ſtanding all the labours of aſtronomers at that time, 
they were not able to determine the matter; and even 
after their obſervations in 1769, when the circumſtan- 
ces of the tranſit were more favourable, the parallax of 
the ſun remained ſtill uncertain. 

Dr Bradley was ſucceeded in his office of aſtronomer- 
royal by Mr Bliſs Savilian profeſſor of aſtronomy at 
Oxford ; who being in a very declining ſtate of health 
at the time of his acceſſion to the office, did not enjoy 
it long. He was ſucceeded by the learned Nevil 
Maſkelyne, D. D. the preſent aſtronomer-royal, whoſe 
name will be rendered immortal by his aſſiduity and 
ſucceſs in bringing the lunar method of determining 
the longitude at ſea into general practice. 

Such was the general ſtate of aſtronomy, when Mr 
Herſchel's great diſcovery of augmenting the power of 
teleſcopes, * the moſt ſanguine hopes of aſtrono- 
mers, opened at once a ſcene altogether unlooked for. 
By this indefatigable obſerver we are made acquainted 
with a new primary planet attended by two ſeconda- 
ries belonging to our ſolar ſyſtem ; ſo that the latter 
now appears to have double the bounds formerly aſſign- 
ed to it; this new planet being at leaſt twice the di- 
ſtance of Saturn from the ſun. In the till farther di- 
ſtant celeſtial regions, among the fixed ſtars, his obſer- 
vations are equally ſurpriſing ; of which we ſhall only 


ſay with Dr Prieſtley “, © Mr Herſchel's late diſco- . x,,,, 
veries in and beyond the bounds of the ſolar ſyſtem, 2nd Obere. 
the great views that he has given of the arrangement vol. vi. 


of the ſtars, their revolutions, and thoſe of the im- Pr 
menſe ſyſtems into which they are formed, are pecu- 
liarly calculated to inſpire an ardent deſire of ſeeing fo 
great a ſcene a little more unfolded, Such diſcoveries 
as theſe give us a higher idea of the value of our be- 
ing, by raiſing our ideas of the ſyſtem of which we 
are 2 part ; and with this an carneſt wiſh for the con- 
tinuance of it,” 


SECT. I. Of the apparent Motions, Magnitudes, and 
Changes, in the celeſlial Bodies, as ſeen by the 
naked eye. 


As the trne motions of bodies at a great diſtance are 
to be gathered only from a careful obſervation of their 
apparent ones, it is abſolutely neceſſary for thoſe who 
want to become acquainted with the true motions of 
the heavenly bodies, to know perfectly the different 
changes which take place in the heavens as ſeen from 
this carth, the only place from which any obſeryation 

can 


Hiſtory. 


ect. I. 


Apparent 
Motion, 
&c. 


can be made, By earefully attending to theſe, a little 
knowledge of optics will enable us to underſtand with 
great certainty not only the true ſyſtem of nature, but 


vV— alſo what appearance the heavens would make 16 


37 


77 


ſpectator placed in any part of the viſible creation. 

The firſt and moſt obvious phenomenon is the daily 
riſing of the ſun in the eaſt, and his ſetting in the weſt ; 
after which the moon and ſtars appear, ſtill keeping the 
ſame weſterly courſe, till we loſe fight of them al- 
together. This cannot be long taken notice of be- 
fore we muſt likewiſe perceive that neither the ſun nor 
moon always riſe exactly in the ſame point of the hea- 
vens. If we begin to obſerve the ſun, for inſtance, 
in the beginning of March, we will find that he ſeems 
to riſe almoſt every day ſenſibly more to the northward 
than he did the day before, to continne longer above 
the horizon, and to be more vertical at mid-day. 
This continues till towards the end of June, when he 
is obſerved to move backward in the ſame manner ; 
and this retrograde motion continues to the end of De- 
cember, or near it, when he begins again to move for- 
wards, and ſo on. 

The motion of the moon through the heavens, as 
well as her appearance at different times, is ſtill more 
remarkable than thoſe of the ſun. When the firſt be- 
comes viſible at the time ſhe is called the mew 1097, 
ſhe appears in the weſtern part of the heavens, and 
ſcems to be at no great diſtance from the ſun himſelf. 
Every night ſhe not only increaſes in ſize, but removes 
to a greater diſtance from the ſan; till at laſt ſhe ap- 
pears in the eaſtern part of the horizon, juſt at the 
time the ſun diſappears in the weſtern, After this ſhe 
gradually moves farther and farther eaſtward, and 
therefore riſes every night later and later, till at laſt 
ſhe ſeems to approach the ſun as nearly in the eaſt as 
ſhe did in the weſt, and riſes only alittle before him in 


the morning, as in the firſt part of her courſe ſhe ſet in 


the weſt not long after him. All theſe different appear- 
ances are completed in the ſpace of a month; after 
which they begin in the ſame order as before, They 
are, not, however, at all times regular; for at ſome 
feaſons of the year, particularly in harveſt, the moon for 
ſeveral days riſes nearly at the ſame hour every night. 
In contemplating the ſtars, it is obſerved that ſome 
of them have the ſingular property of neither riſing in 
the eaſt nor ſetting in the weſt; but ſeem to turn 
round one immoveable point, near which is placed a 
ſingle ſtar called the 7 or pole-ſlar. This point is 
more or leſs elevated according to the different parts 
of the earth from which we take our view. The inha- 
bitants of Lapland, for inſtance, fee it much more 
elevated above the horizon, or more vertical, than we 
do ; we ſee it more vertical than it appears to the inha- 
bitants of France and Spain; and they, again, ſce it 
more elevated than the inhabitants of Barbary. B 
continually travelling ſouth, this ſtar would at lengt 
ſeem depreſſed in the horizon, and another point would 
appear directly oppoſite to it, round which the ſtars in 
the ſouthern part of the horizon would ſeem to turn. 
In this part of the heavens, however, there 1s no ſtar 
ſo near the pole as there is in the northern part; nej- 
ther is the nimber of ſtars in the ſouthern part of the 
heavens ſo great as in the northern. Suppoſing us ſtill 
to travel ſouthward, the north-pole would then cutirely 
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diſappear, and the whole hemiſphere would appear to 2 
turn round a ſingle point in the ſouth, as the northern Motion, 
hemiſphere appears to us to turn round the pole - ſtar.— 
The general appearance of the heavens, therefore, 
is that of a vaſt concave ſphere, turning round two points 
fixed in the north and ſouth parts of it, once in . 40 

When we further conſider the ſtars, we will find the Fixed ſtars 
greateſt part of them to keep their places with reſpect and planets 
to one another; that is, if we obſerve two ſtars having 
a certain apparent diſtance from each other this night, 
they will ſcem to have the ſame to-morrow, and every 
other ſucceeding night; but we will by no means ob- 
ſerve them to 2 the ſame places either with re- 
— to the ſun or moon, as muſt be eaſily underſtood 

m what we have already ſaid. Neither do all the 
ſtars in the heavens appear to be of this fixed kind. 
Some of them, on the contrary, change their places very 
remarkably with regard to ihe fixed ſtars, and with re- 
gard to one another. Of theſe, five were only obſerved 

ormerly ; but Mr Herſchel has now diſcovered a ſixth. 
They are diſtinguiſhed by the appellation of p/anets, 
(from eve, to err or wander); and called by the 
names of Mercury, Venus, Mars, Jupiter, Saturn, and 
the Ceorgium Sidus. The fixed ſtars are likewiſe diſ- 
tinguiſhed from the planets by their continually exhi- 
biting that appearance which is called the cinti//atiow 
or twinkling of the ſtars. This is ſaid to ariſe from 
the exceeding minuteneſs of their e diameter; 
ſo that the interpoſition of any little ſubſtance, of which 
there are many floating in the atmoſphere, continually 
deprives us of the ſight of them ; but the interpoſing 
body ſoon changing its place, we again ſee the ſtar, 
and thus the twinkling is produced, 

Mercury is a ſmall ſtar, bat emits a very bright 
white light; thoogh by reaſon of his always keeping 
near the ſun, he 1s ſeldom to be ſeen; and when he 
does makes his appearance, his motion towards the ſan 
is ſo ſwift, that he can only be diſcerned for a ſhort 
time. He appears a little after ſunſet, and again a lit» 
tle before ſunriſe, 

Venus, the moſt beautiful ſtar in the heavens, known 
by the names of the morning and evening ſlar, like» 
wiſe keeps near the ſun, though ſhe recedes from him 
almoſt double the diſtance of mercury. She is never 
ſeen in the eaſtern quarter of the heavens when the 
ſan is in the weſtern ; but always ſeems to attend him 
in the evening, or to give notice of his approach in the 
morning. | 

Mars is of a red fiery colour, and always gives 2 
much duller 7 than Venus, though ſometimes he 
equals her in ſize. He is not ſubje& to the ſame li- 
mitation in his motions as Mercury or Venus; but ap- 
pears ſometimes very near the ſun, and ſometimes at 
a great diſtance from him; ſometimes riſing when 
the ſun ſets, or ſetting when he riſes. Of this planet 
it is remarkable, that when he approaches any of the 
fixed ſtars, which all the planets frequently do, theſe 
ſtars change their colour, grow dim, and often become 
totally inviſible, though at ſome little diſtance from 
the body of the planet: but Mr Herſchel thinks this 
has been exaggerated by former aſtronomers. 

Jopiter and Saturn likewiſe often appear at great 
diſtances from the ſan. The former ſhines with a bright 
white light, and the latter with a pale faint one: and 
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— 4 the m3tion of Saturn among the fixed ſtars is fo flow, 
io, that, unleſs carefully obſerved, he will not be thought 
Ke. to move at ail, | 
41 Beſides the motions which we obſerve in all theſe 


Apparent planets, their apparent magnitudes are very different 
2 different times. Every perſon muſt have obſerved 
of't + on that Venus, though ſhe conſtantly appears with great 
= = 4. — is not always equally big; and this apparent 
ferent ifference of magnitude is ſo remarkable, that ſhe ap- 
times. pears no leſs than 32 times larger at ſome ſeaſons than 

at others. This increaſe of magnitude is likewiſe very 

remarkable in Mars and Jopiter, but leſs ſo in Saturn 

41 and Mercury. * 

Their irre= Though we have thus deſcribed the motions of the 
gular mo- planets with reſpect to their apparent diſtances from 
_ the ſan, they by no means appear to us io move regu- 

larly ia the deat, but, on the contrary, in the moſt 

complex and confuſed manner that can be imagined, 


ſometimes going. forward, ſometimes backward, and 
ſometimes ſeeming to be ſtationary. They all ſeem 
to deſeribe looped curves; but it is not known when 


any of theſe curves would return into themſclves, ex- 

cept that of Venus, which returns nearly into itſelf 

every cighth year. On each ſede of the loops they 

appear ſtationary ; in that part of each loop near the 

carth, retrograde; and in every other part of their 
41 path direct. 

Comet... Theſe, however, are not the only moving bodies 
which are to be obſerved in the celeſtial regions. The 
ſix abovementioned are indeed the only ones which ap- 
pear almoſt conſtantly, or diſappear only at certain in- 
tervals, and then as certainly return, But there are o- 
thers which appear at uncertain intervals, and with a 
very ditferent aſpect from the planets, Theſe are ve- 
ry numerous, and no ſewer than 450 are ſuppoſed to be- 
long to our ſolar ſyſtem. They are called Comets, from 
their having a long tail, ſomewhat reſembling the ap- 
pearance of hair, This, however, is not always the 
caſe; for ſome comets have appeared which were as 
well defined and as round as planets : but in general 
they have a luminous matter diffuſed around them, or 

| projeting out from them, which to appearance my 
much reſembles the Aurora Borealis. When theſe 
zppear, they come in a direct line towards the ſun, as 
if they were going to fall into his body; and after hav- 
ing diſappeared for ſome time in conſequence of their 
proximity to that luminary, they fly off again on the 
other ſide as faſt as they came, projecting a tail much 
greater and brighter in their receſs from him than 
when they advanced towards him ; but, Fetting daily 
at a farther diſtance from us in the heavens, they con- 
tinnally loſe of their ſplendor, and at Jaſt totally diſ- 
appear. Their apparent magnitude is very different : 
ſometimes they appear only of the bigneſs of the fixed 
ſtars; at cther times they will equal the diameter 
of Venus, and ſometimes even of the ſun or moon, 
So, in 1652, Hevelins obſerved a comet which ſeem- 
ed*not inferior to the moon in ſize, though it had 
ot ſo bright a ſplendor, but appeared with a pale 
and dim light, and had a diſmal aſpect. Theſe bodies 
will alſo ſometimes loſe their ſplendor ſuddenly, while 
their apparent bulk remains unaltered, With reſpect 
to their apparent motions, they have all the incquali- 
ties of the plancts; ſometimes ſceming to go forwards, 
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ſixteen months, to be no longer viſible; and at this 
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ſometimes backwards, and ſometimes to be ſtation- Apparent 
ary. Mctior, 
Though the fixed ſtars are the only marks by which *<- 
aſtronomers are enabled to judge of the courſes of the 44 
moveable ones, and though they have never been ob- Fixed ſiars 
ſerved to change their places; yet they ſcem not to be ſeemingly 
endued with the permanency even of the earth and &cfrudtible 
planets, but to be periſhable or deſtructible by accci- 3 
dent, and likewiſe generable by ſome natural cauſe. 
Several ſtars blames by the ancients are now no more 
to be ſeen, but are deſtroyed; and new ones have ap- 
peared, which were unknown to the ancients. Some 
of them have alſo diſappeared for ſome time, and again 
become vilible. 
We are alſo aſſured from the obſervations of aſtrono- 
mers, that ſome ſtars have been obſerved which never 
were ſcen before, and for a certain time they have diſ- 
tinguiſhed themſelves by their ſuperlative luſtre ; but 
afterwards decreaſing, they vaniſhed by degrees, and 
were no more to be ſeen. One of theſe ſtars being firit 
ſcen and obſerved by Hipparchus, the chief of the an- 
cient aſtronomers, ſet him upon compoling a catalogue 
of the fixed ſtars, that by it poſterity might learn whe- 
ther any of the ſtars periſh, and others are produced 
afreſh. 
After ſeveral ages another new ſtar appeared to Ty- 
cho Brache and the aſtronomers who were cotemporary 
with him; which put him on the ſame deſign with 
Hipparchus, namely, the making a catalogue of the 
fixed ſtars. Of this, and other ſtars which have ap- 
apy ſince that time, we have the following hiſtory 45 
y Dr Halley : © The firſt new ſtar in the chair of Dr Hal- 
Caſſiopeia, was not ſeen by Cornelius Gemma on the ley's hiſt o- 
8th of November 1572, who ſays, he that night con- ry of new 
ſidered that part of the heaven in a very ſerene ſky, ſtars. 
and ſaw it not : but that the next uight, November 9, 
it appeared with a ſplendor ſurpaſſing all the fixed 
ſtars, and ſcarce leſs bright than Venus. This was not 
ſeen by Tycho Brache — the 11th of the ſame 
month: but from thence he aſſures us that it gradually 
decreaſed and died away, ſo as in March 1574, after 


day no ſigns of it remain. The place thereof in the 
ſphere of fixed ſtars, by the accurate obſervations of 
the ſame Tycho, was o' 9 17 2 1 , with 
5$3® 45' north latitude, 

« Such another ſtar was ſcen and obſerved by the 
ſcholars of Kepler, to begin to appear on Sept. 30. ff. 
vet. anno 1604, which was not to be ſeen the day be- 
fore: but it broke out at once with a luſtre ſurpaſſing 
that of Jupiter ; and like the former, it died away 
gradually, and in much about the ſame time diſappear- 
ed totally, there remaining no footſteps thereof in Ja- 
nuary 1605—6, This was near the ecliptic, follow- - 
ing the right leg of Serpentarius; and by the obſerva- 
tions of Kepler and others, was in 7 200 of 4 1. 
* V, with north latitude 1% 56. Theſe two ſeem to 
be of a diſtin& ſpecies from the reſt, and nothing like 
them has appeared ſince. 

« But between them, viz. in the year 1596, we have 
the firſt account of the wonderful ſtar in Collo Ceti, 
ſcen by David Fabricius on the third of Augnſt, /. vet. 
as 2 as a ſtar of the third magnitude which has 
been ſince found to appear and diſappear periodically, 

its 
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its period being preciſely enough ſeven re vclutions in ſix 
years, thoagh it returns not always with the ſame luſtre. 
Nor is it ever totally extinguiſhed, but may at all times 
be ſcen with a ſix- feet tube. This was ſingular in its 
Kind, till that in Collo Cygni was diſcovered. It pre- 
cedes the firſt ſtar in Aries 1 4&, with 15® 57 ſouth 
latitude. 

« Another new ſtar was firſt diſcovered by William 
Janſonius in the year 1600, in pedttore, or rather i; 
edutftione, Colli Cygni, which exceeded not the third 
magnitude. This having continued ſome years, became 
at length ſo ſmall, as to be thought by ſome to have 
diſappearcd entirely: but in the years 1657, 1658, and 
1659, it again aroſe to the third magnitude; tho' ſoon 
after it decayed by degrees to the fifth or ſixth magni- 
tude, and to this day is to be ſeen as ſuch in 9* 187 38“ 
4 1% „, with 55* 29/ north latitude. 

« A fifth new ſtar was firſt ſeen by Hevelius in the 
year 1670, on Joly 15. ſt. vet. as a ſtar of the third 
magnitude, but by the beginning of October was ſcarce 


to be perceived by the naked eye. In April following 
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it was again as bright as before, or rather greater than 
of the third magnitude, yet wholly diſappeared about 
the middle of Augnſt. The next year, in March 1672, 
it was ſeen again, but not exceeding the 6th magni- 
tude: fince when, it has been no further viſible, though 
we have frequently ſoaght for its return; its place is 
9 32? 17 2 1M, and has lat. north 47? 28. 

The ſixth and laſt is that diſcovered by Mr G. Kirch 
in the year 1686, and its period determined to be of 
404; days; and though it rarcly exceeds the fifth mag- 
nitude, yet it is very regular in its returns, as we found 
inthe year 1714. Since then we have watched, as the 
abſence of the moon and clearneſs of the weather would 
permit, to catch the firſt beginning of its appearance 
in a ſix-fcet tube, that, bearing a very great aperture, 
diſcovers moſt minute ſtars. And on June 15, laſt, it 
was firſt perceived like one of the very leaſt teleſcopi- 
cal ſtars: but in the reſt of that month and July, it 
gradually increaſed, ſo as to become in Augutt viſible 
to the naked eye; and ſo continued all the month of 
September, After that, it again died away by degrees; 
and on the eighth of December, at night, was ſcarce 
diſcernible by the tube ; and, as near as could be gueſled, 
equal to what it was at its firſt appearance on June 
25th : ſo that this year it has been ſeen in all ncar ſix 
months, which is but little leſs than half its period; 
and the middle, and conſequently the greateſt bright- 
neſs, falls about the 1oth of September.“ 

Concerning the changes which happen among the 


tanere's ac- fixed ſtars, Mr Montanere, profeſſor of mathematics at 


count of 
changes a- 
mong the 


fixed ſlars. 


Bononia, gave the following account, in a letter to the 
Royal Society, dated April 3oth, 1670. © There are 
now wanting in the heavens two ſtars of the ſecond 
magnitude in the ſtern of the ſhip Argo, and its yard; 
Bayerus marked them with the letters g and y. I and 
others obſerved them in the year 1664, upon the oc- 
caſion of the comet that appeared that year: when 
they diſappeared firſt, I know not: only I am ſure that 
In the year 1668, upon the 10th of April, there was 
not the leaſt glimpſe of them to be ſeen; and yet the 


reſt about them, even of the third and fourth magni- 
tades, remained the ſame. I have obſerved many more 


changes among the fixed ſtars, even to the number of 
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an hundred, though none of them are ſo great as thoſe A 


I have ſhowed.” 

The late improvements in aſtronomy, and partice- 
larly thoſe in the conſtruction of teleſcopes,” have now 
given aſtronomers an opportunity of obſerving the 
changes which take place among the ſtars with much 
greater accuracy than could be formerly done, In a 
paper in the 76th volume of the Philoſophical Trani 
actions, Mr Edward Pigot gives a diſſertation q the 
ſtars ſuſpected by the aſtronomers of laſt century to be 
changeable. For the greater accuracy-in the inveſti- 
gation of his ſubject, he divides them into two claſſes; 
one containing thoſe which are undoubtedly change- 
able, and the other thoſe which are only ſuſpected to 
be ſo. The former contains a liſt of 12 ſtars, from the 
firſt to the fourth magnitudes; including. the new one 
which appeared in Caſſiopeia in 1572, and that in Ser- 
pentarins in 1604: the other conti the names of 38 
ſtars of all magnitudes, the Mit to the ſeventh. 
He is of opinion, that the celebrated new ſtar in Caſſio- 
peia is a periodical one, and that it returns once in 
150 years. Mr Keill is of the ſame opinion; and Mr 
Pigot thinks, that its not being obſerved at the expi- 
ration of each period is no argument againſt the truth 
of that opinion; “ ſince (ſays he), perhaps, as with 
molt of the variable, it may at different periods have 
difterent degrees of luſtre, 2 as ſometimes only to in- 
creaſe to to the ninth magnitude; and it this ſhould be 
the caſe, its period is probably much ſhorter,”” For 
this rcaſon, in September * he took a plan of the 
ſmall ſtars near the place where it formerly appeared, 
but in four years had obſerved no alteration. 

The ſtar in the neck of the Whale had allo been ex- 
amined by Mr Pigot from the end of 1792 to 1786, 
but he never found it exceed the ſixth magnitude; 
though Mr Goodricke had obſcrved it on the gth of 
Auguſt to be of the ſecond magnitude, and on the 2d 
of September the ſame year it was of the third magni- 
tude. Mr Pigot deduced its period from its apparent 
equality with a ſmall ſtar in the neighbourhood, and 
thence found it to be 320, 328, and 337 days. 

The moſt remarkable of theſe changeable ſtars is 
that called Agel, in the head of Meduſa. It had oP 
been known to be variable; bur its period was fir 
aſcertained by Mr Goodricke of York, who began to 
obſerve it in the beginning of 1783, It changes con- 
tinually from the fir to the ſourth magnitude; and 
the time taken up from its greateſt diminution to its 
leaſt is found, at a mean, to be 2 days 20 hours 49 
minutes and 3 ſeconds. 
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During four hours it gradu- 


ally diminiſhes in luſtre, which it recovers during the 


ſacceeding four hours ; and in the remaining part of the 
period it invariably preſerves its greateſt luſtre, and 
after the expiration of the term its diminution again 


commences. According to Mr Pigot, the degree of 


brightneſs of this ſtar when at its minimum is variable 
in different periods, and he is of the ſame opinion with 
regard to its brightneſs when at its full; but whether 
theſe differences return regularly or not, has not been 
determined. 

The 420th of Mayer's catalogue in Leo, has lately 
been ſhewn to be variable by Mr. Koch. Some years 
before 1782, that gentleman perccived it undoubtedly 
ſinaller than the 419th of the ſame catalogue In Fe- 
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the 419th, that is, of the ſeventh magnitude, In be found only 395 days 21 hours.” The particulars 


— —U•U— 


4 April 1733, it was of the ninth magnitude; and in 


the ſame month 1734, it was of the tenth. Mr Pigot 
could never obſerve. this ſtar, though he * * 


relating to this ſtar are: 1. When at its full bright- — : 


neſs it undergoes no perceptible change for a fortnight. 
2. It is about three months and an half in increaſin 


looked for it with a night-glaſs, and oa the fifth of from the 11th magnitude to its full brightneſs, an 
April 1735 with a three-feet achromatic tranſit inſtru- the ſame in decreaſing; for which reaſon it may be 
59 ment. conſidered as inviſible during ſix months. 3. Ir does 
Variable In 1794, Maraldi obſerved a variable ſtar in Hydra, not always attain the ſame degree of luſtre, being 
= in Hy- whoſe period he ſettled at about two years, though ſometimes of the fifth and ſometimes of the ſeventh 
4. 
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with conſiderable variations: but from the obſervations 
even of Maraldi, Mr Pigot concludes, that its period 
was then only 494 days; and from ſome others made 
by himſelf, he thinks that now it is only 487 days; fo 
hee ſince the time of Maraldi it has ſhortened ſeven 
days. The particulars relating to this ſtar are as fol- 
low. r. When at its full brightneſs it is of the fourth 
magnitude, and does not perceptibly change for a fort- 
night, 2. It is about fix months in increaſing from 
the tenth magnitude and returning to the ſame ; ſo 
that it may be conſidered as inviſible during that time. 
3. It is conſiderably more quick, perhaps one half 
more ſo, in its increaſe than in its decreaſe. 4. Though 
when at its full it may always be ſtyled a ſtar of the 
fourth magnitude, it does not conſtantly atrain the 
ſame degree of brightneſs, but the differences are very 
ſmall. This ſtar is the zoth of Hydra in Hevelius's 
catalogue, and is marked by him of the ſixth magni- 
tude. | 

The new ſtar in pegs obſerved by Kepler, 
ſeems to have been of the ſame nature with that of 
Caſſiopcia ; and Mr. Pigot therefore looks upon it alſo 
to be a periodical one, though, after taking a plan of 
the neareſt ſtars in that part of the heavens, in the year 
1732, he could, in four years time, perceive no altera- 
tion. 

The variation of the ſtar þ Lyra was diſcovered by 
Mr Goodricke abovementioned, who ſuſpects its pe- 
riod to be ſix days nine hours; which coincides with 
the opinion of Mr Pigot. 

The new ſtarnear the Swan's Head, obſerved by Don 
Anthelme in December 1669, ſoon became of the third 
magnitude, and diſappeared in 1672. Mr Pigot has 
conſtantly looked for it ſince November 1781, but 
without ſucceſs. He is of opinion, that had it only 
increaſed to the 1oth or 11th magnitude, he would 
have ſeen it, having taken a plan of all the neighbour- 
ing ſmall ſtars. | 

"The next variable ſtar in Mr Pigot's 1 is 
the Antinoi, whoſe variation and period he diſco- 
vered in 1785. From his corrected obſervations, he 
concludes that it continues at its greateſt brightneſs 
40 hours without decreaſing ; it is 66 hours after it 
begins to decreaſe before it comes to its full diminu- 
tion; after which it continues ſtationary for 30 hours 
more, and then increaſes for 36 hours. In every pe- 
riod it ſeems to acquire its full brightneſs, and to be 
equally decreaſed. 

The variable ſtar in the Swan's Neck was obſerved 
for three years. The period of this ſtar had been 
ſettled by Maraldi and Caſſini at 405, and by M. Le 
Gentil at 405.3 days; but from a mean of the ob- 
ſervations of Mr Pigot, it appears to be only 329. 
« Perhaps (ſays he) its period is irregular ; to deter- 
mize which ſeveral intervals of 15 years ought to be 


magnitude. 


—— uruary that year, it was of the ſame brightneſs with taken; and I am much inclined to believe that it will Apparent 
&c 
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In 1600, G. Janſonius diſcovered a variable ſtar in 8wan's 
the breaſt of the Swan, which was afterwards obſerved breaft- 


by different aſtronomers, and ſnppoſed to have a period 
of about ten years. The reſults of Mr Pigot's calcu- 
lations from the obſervations of former aſtronomers 
are, 1, That it continues in full luſtre for five years. 
2. It decreaſes rapidly for two years. 3. It is inviſible 
to the naked eye for four years. 4. It increaſes ſlowly 
during ſeven years. 5. All theſe changes are com- 
pleted in 18 years. 6. It was at its minimum at the 
end of the year 1663. 7. It does not always increaſe 
to the ſame degree of brightneſs, being ſometimes of 
the third, and at others only of the ſixth magnitude. 
« I am entirely ee (ſays Mr. Pigot) whether it 
is ſubject to the ſame changes in this century, havin 
not met with any ſeries of obſervations on it; but if 
the above conjectures are right, it will be at its mini- 
mum in a very few years. Since November 1781 I 
have conſtantly ſeen it of the ſixth magnitude. Some- 
times I have ſuſpected that it has decreaſed within 
theſe two laſt years, though in a very ſmall degree.” 

The laſt ſtar in Mr. Pigot's firſt claſs is the . Cephei, 
whoſe variation was diſcovered by Mr. Goodricke. Its 
changes are very difficult to be ſeen, unleſs it is obſer- 
ved at the times of its greateſt and leaſt brightneſs. 
The reſult of the obſervations hitherto made upon it 
are, that its period conſiſts of 5 days 8 hours 37 on 
a mean, The following obſervations relate to ſome 
ſtars of the ſecond claſs. 


1. Hevelius's 6th Caſſiopeæ was miſſing in 1782, Stars 


nor could Mr Pigot find it in 1783 and 1784. 


evidence is not convincing to Mr Pigot. 

3. Flamſtead's 50, 52, Andromedæ, and Hevelius's 
41 Andromedæ. The poſition and characters of theſe 
ſtars differ conſiderably in different catalogues, and 
ſome of them are ſaid by Caſſini to have diſappeared 
and reappeared. Mr Pigot therefore gives their com- 
parative brightneſs as obſerved in the years 1783, 1784, 
and 1785, during which time he does not mention any 
particular change. 

4. Tycho's 2oth Cœti. “ This (ſays Mr Pigot) 


muſt be the ſtar which Hevelius ſaid had diſappeared, 


being Tycho's ſecond in the Whale's Belly. There 
can hardly be any doubt that it is the x, miſplaced by 
Tycho. This x is of the fourth or fifth magnitude.“ 

5. , or the 17th Eridani of Ptolemy and Ulug 
Beigh. Flamſtead ſays he conld not ſee this ſtar in 
1691 and 1692; but in 1782, 1783, and 1724, Mr Pigot 
obſerved in that place one of the ſeventh magnitude, 
which appeared always of the ſame luſtre. 

6. Flamſtead's 41 Tauri was ſuppoſed by Caſſini to 
be either a new or variable ſtar; but Mr Pigot thinks 
there is no reaſon to be of that opinion, © That it is 


not 
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Apparent not new (ſays he) is evident, ſince it is Ulug Beigh's 


Motion, 
&c. 


26twand Tycho's 43d. 
7. A ſtar about 2; north of 53 Eridani, and- 47 


OY Eridani. Caſſini ſuppoſed the firſt of theſe ſtars to be a 


new one, and that it was not viſible in 1664. He 
mentions another ſtar thereabouts, which he alſo 
eſteemed a new one. 

8. » Canis Majoris. Maraldi could not ſee this ſtar 
in 1670; but in 1692 and 1693 it appeared of the 
fourth magnitude. Mr Pigot made frequent obſerva- 
tions upon it from 1782 to 1786, but could perccive 
no variation. p 

9. „ þ Geminoram. If either of theſe ſtars (ſays 
our author) have changed in brightneſs, it is probable 
the &. In 1783, 1784, and 1785, the g was undoubt- 
edly brighter than 2. 

10. £ Leonis. According to Montanari, this ſtar 
was hardly viſible in 1693. In 1783, 1784, and 1785, 
it was of the fifth magnitude. By Tycho, Flamſtead, 
Mayer, Bradley, &c. it is marked of the fourth. 

11. 4 Leonis. This ſtar is ſaid to have diſappeared 
before the year 1667, but according to Mr Pigot's 
obſervations, was conſtantly of the fifth or ſixth mag- 
nitude ſince 1783. 

12. 25th Leonis. In 1783 our author firſt percei- 
ved that this ſtar was miſſing, and could not per- 


ceive it in 1784 and 1785, even with a tranſit inſtru- 


ment. 

13. Bayer's i Leonis, or Tycho's 16 Leonis, was 
not viſible in 1709, nor could it be ſeen in 1785. It 
is a different ſtar from the i Leonis of the other cata- 
Jogues, thongh Tycho's deſcription of its place is the 

me 


14. + Urſz Majoris, This ſtar is ſuſpeQed to 
change in brightneſs, on account of its being marked 
by Tycho, the prince of Heſſe, &c. of the ſecond 
magnitude, while Hevelins, Bradley and others have 
marked it of the third. In 1786, and for three years 
before it appeared as a bright ſtar of the fourth mag- 
nitude. 

15. „Virginis. This is ſappoſed to be variable, be- 
cauſe Flamſtead, on the 27th of January 1680, could 
not ſce it; but he obſerved it in 1677, and ſome years 
afterwards. Mr Pigot obſerved it frequently in 1784 
and 1785, and found it a ſtar of the ſixth magnitude 
withont any perceptible change, 

16. Bayer's ſtar of the ſixth magnitude 19 ſouth of 
g Virginis. © This ſtar (ſays Mr Pigot) is not in any 
of the nine catalogues that I have. Maraldi looked 
for it in vain ; and in May 1785 I could not ſee the 
leaſt appearance of it. It certainly was not of the 
cighth magnitude, 

17. A ſtar in the northern thigh of Virgo, marked 
by Ricciolus of the ſixth magnitude, could not be ſeen 
by Maraldi in 1709 : nor was it of the ninth magni- 
tade, if at all viſible in 1785. 

18. The 91 and 92 Virginis. In 1785, one of 
theſe ſtars, probably the 91, was miſling ; the remain- 
ing one is of the ſixth or ſeventh magnitude. 

19. « Draconis. Mr Pigot coincides in opinion with 
Mr Herſchel, that this ſtar is variable. Bradley, Flam- 
ſtead, &c, mark it of the ſecond magnitude, but in 
1786 it was only a bright fourth. It was frequently 
examined by Mr Pigot from the 4th of October 1782, 
but without any alteration being perceived. 
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found it of the fourth or fifth ma 
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20. Bayer's ſtar in the weſt ſcale of Libra. Maral- 
di could not ſee this ſtar, and it was likewiſe inviſible 
to Mr Pigot in 1784 and 1785. 

21. Ne 6 of Ptolemy and Ulug Beigh's unformed in 
Libra. This ſtar is not mentioned in any other cata- 
logues than the above. Mr Pigot frequently obſerved 
a little ſtar of the ſeventh magnitude very near its 

lace. 

x 22, « Libræ. This ſtar is thonght to be variable; 
but Mr Pigot is not of that opinion, though © certainly 
(fays he) it is rather ſingular, that Hevelius, whoſe at- 
tention was directed to that part of the heavens to 
find Tycho's 11th, did not find the « ; and the more ſo, 
as he has noticed two much ſmaller ſtars not far from 
it. During theſe three years I have found the « con- 
ſtantly of the fifth magnirtnde.”” 

23. Tycho's 11th Libræ. Mr Pigot is of opinion 
that no ſuch ſtar as this ever exiſted ; and that it is no 
other than the « with an error of 2 degrees of longi- 
trade, | 

24. 33 Serpentis. This ſtar was miſſing in 1784; 
nor could it be perceived with a night-glaſs in 1785. 

25. A ſtar marked by Bayer near « urſz majoris. 
This ſtar could not be ſeen by Caſſini; nor was Mr 
Pigot able to diſcover it with a night-glaſs in 1782. 

26. The p, or Ptolemy and Ulag Beigh's 14th Ophi- 
uchi, or Flamſtead's 36th. Mr Pigot has no doubt 
that this is the ſtar which is ſaid to have diſappeared 
before the year 1695 ; and it is evident that it was 
not ſcen by Hevelins. In 1784 and 1785 Mr Pigot 
itude: but he is 
far from being certain of its having undergone any 
change, eſpecially as it has a ſouthern declination of 
26 degrees ; for which reaſon great attention muſt 
be paid to the ſtate of the atmoſphere. 

27. Ptolemy's 13th and 18th Ophiuchi, fourth mag- 
nitude. Mr Pigot is of opinion that theſe ſtars are 
miſplaced in the catalogues, The 18th of Ptolemy 
he thinks ought to be marked with a north latitude 
inſtead of a ſouth, which would make it agree near- 
ly with Flamſtead's 58th ; and he is alſo of opinion, 
that the 13th of Ptolemy is the 4oth of Flamſtead. 

28. „ Sagittarii, Mr Herſchel, as well as Mr Pi- 
got, is of —_ that this ſtar has probably changed 
its magnitude, though the reaſon ſeems only to be the 
great diſagreement concerning it among the different 
catalogues of ſtars, 

29. 6 Serpentis. This ſtar, according to Mr Mon- 
tanari, is of variable magnitude; but Mr Pigot never 
could perceive any alteration. 

30. Tycho's 27th Capricorni was miſſing in Heve- 
lius's time, and Mr Pigot could not find it with a 
tranſit inſtrument. 

31. Tycho's 22d Andromedæ, and Andromedæ. 
Mr Caſſini informs us, that in his time the former had 
grown ſo ſmall that it could ſcarcely be ſcen; and Mr 
Pigot, that no ſtar was to be ſeen its place in 1784 
and 1785 : but he is of opinion that Caſſini may have 
miſtaken the © Andromedz for the 22d; for which 
reaſon he obſerved this ſtar three years, but without 
any alteration in its brightneſs, 


32. Tycho's 19th Aquarii. Hevelius ſays that this 


ſtar was miſſing, and that Flamſtead could not ſee it 


with his naked eye in 1679, Mr Pigot could not ſee 


it in 1792 ; but is perſuaded that it is the ſame with 


Flamſtcad's 


e 
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23. La Caille's 433 Aquarii was firſt diſcovered to 
he miſſing in 1772, and was not viſible in 1783 and 
172 4, 
gendes theſe there are ſeveral others certainly vari- 
able, but which cannot be ſeen in this country. There 
are ſome alſo ſuſpected to be variable, but for which 
Mr Pig thinks there is no reaſon, Mr Herſchel alſo 
gives ſtrong reaſons for not Jaying great ſtreſs on all 
the obſervations by which new ſtars have been ſaid to 
be diſcovered. Mr Pigot aſſures us from repeated ex- 
perience, that even more than a ſingle obſervation, it 
not particulariſed and compared with neighbouring 
ſtars, is very little to be depended upon ; different 
ſtreaks of the clouds, the ſtate of the weather, &c. ha- 
ving often cauſed him to err a whole magnitude in the 
brightneſs of the ſtar. 

As theſe changes to which the fixed ſtars are liable 


tons me- do not ſeem to be ſuhj ect to any certain rule, Mr Wol- 
thod of diſ- laſton has given an caſy method of obſerving whether 


covering 
variation 
among 


they do take place in any part of the heavens or not, 


+. and that without much expence of inſtruments or waſte 


Gxed Dars, of time, which are great objections to aſtronomical ob- 


ſcrvations in general, His firſt idea was, that the 
work ſhould be undertaken by aſtronomers in general ; 
each taking a particular diſtrict of the heavens, and 
from time to time obſerving the right aſcenſion and 
declination of every ſtar in that ſpace allotted to him, 
framing an exact map of it, and communicating their 
obſervations to one common place of information. 
This method, however, being too laborious, he next 
propoſes the noting down at the time, or making a 
drawing of what one ſees while they are obſerving. A 
drawing of this Kind once made, would remain, and 
could be conſulted on any future occaſion; and if done 
at firſt with care, a tranſient review would diſcover 
whether any ſenſible change had taken place ſince it 
was laſt examined, which could not ſo well be done by 
catalogues or verbal deſcription. For this purpoſe he 
recommends the following method: Toa night-glaſs, 
bat of Dollond's conſtruction, which Dn. 69 es about 
{ix times, and takes in about as many degrees of a 
great circle, I have added croſs wires interſecling one 
another at an angle of 45 degrees. More wires ey 
be croſſed in other directions; but I apprehend theſe 
will be ſufficient. This teleſcope I mount on a polar 
axis. One coarſely made, and without any diviſions 
on its circle of 1 will anſwer the purpoſe, as 
there is no great occalien for accuracy in that reſpect; 
but as the heavenly bodies are more readily followed 
by an equatorial motion of the teleſcope, ſo their re- 
lative poſitions are much more eaſily diſcerned when 
they are looked at conſtantly as in the ſame direction. 
An horizontal motion, except in the meridian, would 
be apt to miſlead the judgment. It is ſcarcely neceſ- 
ſary to add, that the wires muſt ſtand ſo as for one to 
deſcribe a parrallel of the equator nearly ; another will 
then be a horary circle, and the whole arca will be 
divided into eight cqual ſectors. 

« Thus prepared, the teleſcope is to be pointed to a 
known ſtar, which is to be brought into the centre or 
ch n interſection of all the wires, The relative po- 
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Flamſtead's 56th marked f by Bayer, from which it 
is only a degree and an half diſtant. The 53d of 
Flamſtead, marked f in Ptolemy's catalogue, is a diſ- 
ſerent ſtar. 


Sec. | 
ſuions of ſuch other ſtars as appear within the field are Apparent 


to be judged of by the eye; whether at 3, , or + from Motion, 


the centre towards the circumference, or vice verſa ; 
and fo with th 2g to the neareſt wire reſpectively. 
Theſe, as one fecs them, arc to be noted down with a 
black-lead pencil upon a large meſſage-card held in the 
hand, upon which a circle ſimilarly divided is ready 
drawn. One of three inches diameter ſeems moſt con- 
venient. The motion of the heavenly bodies in ſuch 
a teleſcope is ſo flow, and the noting down of the ſtars 
ſo quickly done, that there is commonly full time for 
it without moving the teleſcope. When that is want- 
ed, the principal ſtar is eaſily brought back again into 
the centre of the field at pleaſure, and the work reſu- 
med. After a little practice, it is aſtoniſhing how 


near one can come to the truth in this way: and tho” 


neither the right aſcenſions nor the declinations are 
laid down by it, nor the diſtances between the ſtars 
meaſured ; yet their apparent ſituations being preſerved 
in black and white, with the day and ycar, and hour, 
if thought neceſſary, written underncath, each card 
then becomes a regiſter of the then appearance of the 
heavens ; which is eaſily re-examined at any time with 


little more than a tranſient view ; and which will yet 


ſhow, on the firſt glance, if there ſhould have happened 
in it any alteration of conſequence.” 


Fig. 25. ſhows part of the corona borealis delineated in 


— — 


Plate 


this manner, and which was afterwards fully taken down x x1. 


by making the ſtars «, f, 5, 4, , C, 3, , , p, e, and 
7 ſucceſſively central ; and theſe were joined with ſome 
of the ſtars of Bootes, for the ſake of connecting the 
whole, and united into one map, as repreſented fig. 37. 

In obſerving in this way, it is evident, that the 
places of ſuch ſtars as happen to be under or very 
near any of the wires are more to be depended upon 
than thoſe which are in the intermediate ſpaces, eſpe- 
cially if towards the edges of the fields; fo alſo thoſe 
which are ncareſt to the centre, becauſe better defined, 
and more within the reach of one wire or another, For 
this reaſon, different ſtars of the ſame ſet muſt ſuc- 
ceſſively be made central, or brought towards one of 
the wires, where any ſuſpicion ariſes of a miſtake, in 
order to approach nearer to a certainty ; but if the 
ſtand of the teleſcope be tolerably well adjuſted and 
fixed, this is ſoon done. 


In ſuch a glaſs it is ſeldom that light ſufficient for 


difeerning the wires is wanting. When an illuminator 


is required, a Fares of card or white paſteboard projec- 
ting on one fide beyond the tube, and which may be 
brought forward occaſionally, is better than any other. 
By cutting acroſs a ſmall-ſegment of the object-glaſs, 
it throws a ſufficient light down the tube though the 
candle be at a great diſtance, and one may loſe ſight of 
the falſe glare by drawing back the head, and moving 
the eye a little to one fide, when the ſmall ſtars will be 
ſcen as if no illuminator was there. See a delineation 
of the principal fixed ſtars, with the apparent path of 
the ſun among them, on plate LXIV. and LXV. 


. 3 
A very remarkable appearance in the heavens is that Galaxy, ct 
called the ga/axy, or milky-way. This is a broad circle, milk y- 
in ſome places double, but for the moſt part ſingle, ſur- way. 


rounding the whole celeſtial concave. It is of a whitiſh 
colour, ſomewhat reſcwbling a faint aurora borealis ; 
but Mr Brydone, in his journey to the top of mount 
Atna, found that phenomenon to make a glorions ap- 
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A 8 
pearance, being, as he expreſſes it, like a pure flame 
that ſhot acroſs the heavens. 

The only appearance, beſides thoſe already men- 
tioned, which are very obſervable by the unalliſted eye, 
are thoſe unexpected obſcurations of the ſun and moon, 
commonly called ec/ipſes. Theſe are too well known, 
and attract the attention too much, to need any par- 
ticular deſcription, We have, however, accounts very 
well authenticated, of obſcurations of the ſun continu- 
ing for a much longer time than a common eclipſe poſ- 
ſibly can do, and likewiſe of the darkneſs being much 
greater than it uſually is on ſuch occaſions : and that 
theſe accounts are probably true, we ſhall afterwards 
have occaſion to obſerve. 


Szcr. Il. Of the Appearances of the Celeſtial Bodies 
as ſeen through Teleſcopes. 


r. Tux ſun, tho' to human eyes ſo extremely bright 
and ſplendid, is yet frequently obſerved, even through a 
teleſcope of but very ſmall powers, to have dark ſpots 
on his ſurface, Theſe were entirely unknown before 
the invention of teleſcopes, though they are ſometimes 
of ſufficient magnitude to be diſcerned by the naked 
eye, only looking through a ſmoked glaſs to prevent 
the brightneſs of the luminary from deſtroying the 
fight. The ſpots are ſaid to have been firſt diſcovered 
in the year eds! 1; and the honour of the diſcovery is 
diſpated betwixt Galileo and Scheiner, a German Jeſuit 
at Ingoldſtadt. But whatever merit Scheiner might 
have in the priority of the diſcovery, it is certain that 
Galileo far exceeded him in accuracy, though the work 
of Scheiner has conſiderable merit, as containing ob- 
ſervations ſelected from above 3000, made by himſelf. 
Since his time the ſubje& has been carefully ſtudied by 
all the aſtronomers in Europe; the reſult of whoſe obſer- 
vations, as given by Dr Long, is tothe following purpoſe, 

There is great variety in the magnitudes of the 
ſolar ſpots ; £ difference is chiefly in ſuperficial ex- 
tent of length and breadth ; their depth or thickneſs 


is very ſmall : ſome have been ſo large, as by compu- 


tation to be capable of _— the continents of Aſia 
and Africa ; nay, the whole ſurface of the earth, or 
even five times its ſurface. The diameter of a ſpot, 
when near the middle of the diſk, is meaſured by com- 
paring the time it takes in paſſing over a croſs hair in 
a teleſcope, with the time wherein the whole diſk of 
the ſun paſſes over the ſame hair; it may alſo be mea- 
ſured by the micrometer ; and by either of theſe me- 
thods we may judge how many times the diameter of 
the ſpot is contained in the diameter of the ſun. Spots 
are ſubje& to increaſe and diminution of magnitude, 
and ſeldom continue long in the ſame ſtate, They are 
of various ſhapes ; molt of them having a deep black 
nucleus ſurrounded by a duſky clond, whereof the in- 
ner parts near the black are a little brighter than the 
outſkirts. They change their ſhapes, ſomething in the 
manner that our clouds do; though not often ſo ſud- 
denly : thus, what is of a certain figure to-day, ſhall, 
to-morrow, or perhaps in a few hours, be of a diffe- 
rent one; what is now but one ſpot, ſhall in a little 
time be broken into two or three; and ſometimes two 
or three ſpots ſhall coaleſce, and be united into one. 
Dr Long, many years ſince, while he was viewing 
the image of the ſun through a teleſcope caſt upon 
white paper, ſaw one roundiſh ſpot, by eſtimation 
Vol. II. 
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not much leſs than the diameter of our earth, break 
into two, which receded from one another with 
prodigious velocity. This obſervation was fingular at 
the time; for though ſeveral writers had taken notice 
of this after it was done, none of them had been ma- 
king any obſervation at the time it was actually doing. 

he number of ſpots on the ſun is very uncertain ; 
ſometimes there are a great many, ſometimes very few ; 
and ſometimes none at all, Scheiner made obſerva- 
tions on the ſun from 1611 to 1629 ; and ſays he ne- 
ver found his diſk quite free of ſpots, excepting a few 
days in December 1624. At other times he frequent- 
ly ſaw 20, 30, and in the year 1625 he was able to 
count 50 ſpots on the ſun at a time. In an interval af- 
terwards of 20 years, from 1650 to 1670, ſcarce any 
ſpots were to he ſeen, and ſince that time ſome years 
have furniſhed a great number of ſpots, and others none 
at all ; but ſince the beginning of the laſt century, not 
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a year paſſed wherein ſome were not ſeen; and at pre- 


ſent, ſays Mr Caſſini, in his E/emens d' Aſtronomie pub- 
liſhed in 1740, they are ſo frequent, that the ſun is 
ſeldom without ſpots, and often ſhows a good number 
of them at a time, 

From theſe phenomena, it is evident, that the 
T9 are not endowed with any permanency, nor are 
they at all regular in their ſhape, magnitude, number, 
or in the time of their appearance or continuance. 
Hevelius obſerved one that aroſe and vaniſhed in 16 or 
17 hours; nor has any been obſerved to continue 
longer than 70 days, which was the duration of one i 
the year 1676 : thoſe ſpots that are formed gradually 
are gradually diſſolved ; while thoſe that ariſe ſuddenly, 
are for the molt part ſuddenly diffolved. When a ſpot 
diſappears, that part where it was generally becomes 
brighter than the reſt of the ſun, and continues fo for 
ſeveral days ; on the other hand, thoſe bright parts 
(called faculz, as the others are called maculz) ſome- 
times turn to ſpots, 

The ſolar ſpots appear to have a motion which 
carries them acroſs the ſun's diſk, Every ſpot, if it 
continues Jong enough without being diſſolved, appears 
to enter the ſun's diſk on the eaſt ſide, to go from 
thence with a velocity continually increaſing till it has 
gone halt its way; and then to move ſlower and flower, 
till it goes off, at the weſt fide, after which it diſa 
pears for about the ſame ſpace of time that it ſpent in 
croſſing the diſk, and then enters upon the caſt ſide 
again, nearly in the ſame place, and croſſes it in the 


ſame tract, and with the ſame uneq al motion as 


before. This apparent inequality in the motion of the 
ſpots is purely optical, and 1s in fuch proportion as de- 
monſtrates them to be carried ruand equably or in a 
circle, the plane of which continued paſſes through or 
near the eye of a ſpeAator upon the earth. 

Beſides the real changes of the ſpots already men- 
tioned, there is another which is purely optical, and is 
owing to their being ſeen on a globe differently turned 
towards us. If we imagine the globe of the ſun to 
have a number of circles drawn upon its ſurface, all 
paſſing through the poles, and cutting his equator at 
equal diſtances, theſe circles which we may call meri- 
dians, if they were viſible, would appear to us at un- 
equal diſtances, as in fig. 2. Now, ſuppoſe a ſpot 


were round, and ſo large as to reach from one meri- 
dian to another, it wonld appear round only at g, when 
it was in the middle of that half of the globe which is to- 
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wards our earth; for then we view the full extent of it 
in length and breadth : in every other place it turns 
away from us, and appears narrower, though of the 
ſame length, the farther it is from the middle ; and on 
its coming on at 4, and going off at u, it appears as 
ſmall as a thread, the thin edge being then all that 
we ſee. | 

The motion of the ſpots is in the order of the ſigns 
(the ſame way that all motions in the ſolar ſyſtem, 
thoſe of the comets alone excepted, are performed) ; 
and therefore, as the earth revolves round the ſun the 
ſamg way with the ſolar ſpots, one of theſe will appear 
to Main longer on the diſk than it would otherwiſe 
do if the — remained at reſt, Thus, in fig. 3. let 
AB CD be the orbit of the earth, a5 c d the equa- 
tor of the ſun; let a be a ſpot ſcen in the middle of 
the diſk by a ſpectator upon the earth at A. The 
ſpot being carried rouad through 6 c d, according to 
the order of the letters, will in about 25 days bring it 
again to a but during that interval, the earth will be 
got to B, and the middle of the diſk at 5; fo that 
about two days more will intervene before a ſpectator 
upon the earth at C will view it in the middle of the 
then apparent diſk at c. There are, however, but few 
inſtances of ſuch returning ſpots ; ſo that Scheiner, out 
of his multitude of obſervations, found only three or 
ſour of this kind. 

As fig. 2. is an orthographic projection of meridians 
on the ſun's diſk, it may be thought that they would 
ſhow the apparent diurnal motion of the ſpots; ſo that, 
for example, a ſpot which to-day at noon is in the me- 
ridian marked a, would to-morrow at noon be in that 
marked &, the next day in that marked c, and ſq on: 
but Scheiner ſays, that, caſting the ſun's picture on 
paper through a teleſcope, the diſtance between the 
place of a ſpot at noon any given day and the place at 
noon the day immediately preceding, or the day imme- 
diately following, will be greater — the ſpot is near 
the circumference of the diſk than according to the or- 
2 projection it ought to be. This deviation 
of ſpots he * owing to the refraction of the 
gla es in the teleſcope being greater near the circum- 

erence than in the middle ; and he was confirmed in 
this opinion, by finding, that if ſpots were obſerved by 
letting the ſun ſhine through a ſmall hole without a 
glaſs, upon white paper held at a good diſtance from 
the hole in a dark room, their places would then be 
every day according to the orthographic projection. 
But he found this method of obſerving the ſolar ſpots 
attended with great difficulties. Another proof that 
this deviation of the ſolar ſpots is occaſioned by the 
different refraction of the glaſſes of the teleſcope, is 
deduced from the following experiment. Our author 
pierced with a needle 12 ſmall holes at equal diſtances 
in a thin plate of braſs; and placing the plate before 
the glaſſes of a ſhort teleſcope, let the ſun ſhine through, 
receiving 12 bright ſpots npon a white paper placed in 
fach a manner that the light might fall perpendicularly 
upon it. Here alſo he found the diſtances between 
the ſpots near the outſide greater than between thoſe 
in the middle ; whereas, when he received them upon 
Paper without any plaſſes, the ſituation of the bright 
8 — correſponded to that of the ſmall holes in 
e plate. 


The face of the ſun, when clear of ſpots, ſeen by 
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appears all over equally luminous: but when viewed 
thro” the teleſcope, the glaſſes being ſmoked or colour- 
ed, be ſides the difference between the faculæ and the 
other parts, the middle of the diſk appears brighter 
than the outſkirts ; becauſe the light is darted more 
directly towards us from the middle than from any 
other part, and the faculæ appear more diſtinAly near 
the ſides, as being on a darker ground than in the 
middle. 3 

The phenomena of the ſolar ſpots, as delivered by 
Scheiner and Hevelius, may be ſummed up in the 
following particulars. 1. Every ſpot which hath a 
nucleus, or conſiderably dark part, hath alſo an umbra, 
or fainter ſhade, ſurrounding it. 2. The boundary 
betwixt the nucleus and ambra is always diſtin& and 
well defined. 3. The increaſe of a ſpot is gradual, the 
breadth of the nucleus and umbra dilating at the ſame 
time. 4. In like manner, the decreaſe of a ſpot is gra- 
dual, the breadth of the nucleus and umbra contracting 
at the ſame time. 5. The exterior boundary of the 
umbra never conſiſts of ſnarp angles; but is always cur- 
vilinear, how irregular ſoe ver the outline of the nucle- 
us may be. 6. The nucleus of a ſpot, whilſt on the de- 
creaſe, often changes its figure by the umbræ encroach- 
ing irregularly upon it, inſomuch that in a ſmall ſpace 
of time new encroachments are diſcernible, wherebythe 
boundary betwixt the nucleus and umbra is perpetually 
varying. 7. Itoften happens, by theſe emcroachments, 
that the nucleus of a ſpot is divided into two or more 
nuclei. 8. The nuclei of the ſpots vaniſh ſooner than 
the umbra, 9. Small umbræ are often ſeen without 
nuclei. 10. Anumbra of any conſiderable ſize is ſeldom 
ſeen without a nucleus in the middle of it. 11. When 
a ſpot which conſiſted of a nucleus and umbra is about 
to diſappear, If it is not ſucceeded by a facula, or ſpot 
brighter than the reſt of the diſk, the place where. it 


was is ſoon after not diſtinguiſhed from the reſt. 


In the Philoſophical Tranſanctions, Vol. LXIV. Dr 
Wilſon, profeſſor of aſtronomy at Glaſgow, hath given 
a diſſertation on the nature of the ſolar ſpots, and men- 
tions the following appearances. 1. When the ſpot is 
about to diſappear on the weſtern edge of the ſun's limb, 
the caſtern part of the umbra firſt contracts, then yaniſh- 
es, the nucleus and weſtern part of the umbra remain- 
ing; then the nucleus gradually contracts and vaniſhes, 
while the weſtern of the umbra remains. At laſt 
this diſappears alſo; and if the ſpot remains long enough 
to become again vilible, the eaſtern part of the umbra 
firſt becomes viſible, then the nucleus; and when the 
ſpot approaches the middle of the diſk, the nucleus 
appears environed by the umbra on all ſides, as already 
mentioned. 2. When two ſpots lie very near to one 
another, the umbra is deficient on that ſide which lies 
next the other ſpot : and this will be the caſe, though 
a large ſpot ſhould be contiguous to one much ſmaller ; 
the umbra of the large ſpot will be totally 2 on 
that ſide next the ſmall one. If there are little ſpots 
on each ſide of the large one, the umbra does not to- 
totally vaniſh ; but appears flattened, or preſſed in to- 
wards the nucleus on each fide. When the little ſpots 
diſappear, the umbra of the large one extends itſelf as 


uſual. This circumſtance, he obſerves, may ſometimes . 


preyent the diſappearance of the umbra in the manner 
above 
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the naked eye through a ſmoked or coloured glaſs, or Appear- 
through a thin cloud, or the vapours near the horizon, zuces 
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x ppear- abovementioned ; ſo that the weſtern umbra may diſ- 
— appear before the nucleus, if a ſmall ſpot happens to 
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break out on that ſide. 
In the ſame volume, p. 337. Mr Wollaſton obſerves, 


— that the appearances mentioned by Dr Wilſon are not 
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conſtant. He poſitively affirms, that the faculæ or 
bright ſpots on the ſun are often converted into dark 
ones. *© I have many times (ſays he) obſerved, near 
the caſtern limb, a bright facula juſt come on, which 
has the next day ſhown itſelf as a ſpot, though I do 
not recolle& to have ſeen ſach a facula near the weſtern 
one after a ſpot's diſappearance. Yet, I believe, both 
theſe circumſtances have been obſerved by others; and 
perhaps not only near the limbs, The circumſtance 
of the faculæ being converted into ſpots I think I may 
be ſure of. That there is generally (perhaps always) 
a mottled appearance over the face of the ſun, when 
carefully attended to, I think I may be as certain. It 
is moſt viſible towards the limbs, but I bave undoubt- 
edly ſeen it in the centre; yet I do not recollect to 
have obſerved this appearance, or indeed any ſpots to- 
wards his poles. Once I ſaw with a twelve-inch re- 
flector, a ſpot burſt to pieces while I was looking at it. 
I could not expect ſuch an event, and therefore cannot 
be certain of the exact pargiculars; but the appearance, 
as it ſtruck me at the time, was like that of a piece of 
ice when daſhed on a frozen pond, which breaks to 
pieces and ſlides in various directions.“ He alſo ac- 
quaints us, that the nuclei of the ſpots are not always 
in the middle of the umbræ; and gives the figure of one 
ſcen November 13th 1773, which is a remarkable in- 


Mr Dunn's ſtance to the contrary. Mr Dunn, however, in his new 


accounts 


63 
Mercury 
and Venus 
ſometimes 
appcar as 

9. 


Atlas of the Mundane Syſtem, gives ſome particulars 
very different from the above. The face of the ſun 
(ſays he) has frequently many large black ſpots, of va- 
rious forms and dimenſions, which move from caſt to 
weſt, and round the ſun, according to ſome obſerva- 
tions in 25 days, according to others in 26, and ac- 
cording to ſome in 27 days. The black or central part 
of — ſpot is in the middle of a great number of 
very ſmall ones, which permit the light to paſs be- 


tween them. The ſmall ſpots are ſcarce ever in con- 


tat with the central ones: but what is moſt remark- 
able when the whole ſpot is near the limb of the ſun, 
the ſurrounding ſmall ones form nearly a ſtraight line, 
and the central part projects a little over it, like Saturn 
in his ring.“ 

The ſpots are by no means confined to one part of 
the ſun's diſk; though we have not heard of any be- 
ing obſerved about his polar regions; and though their 
direction is from eaſt to. weſt, yet the paths they de- 
ſcribe in their courſe over the diſk are exceedingly 
different; ſometimes being ſtraight lines, ſometimes 
curves, ſometimes deſcending from the northern to the 
ſouthern part of the diſk, ſometimes aſcending from 
the ſouthern to the northern, &c. This was obſerved 
by Mr Derham (Philoſ. Tranf. No 330), who hath 
given figures of the apparent paths of many different 
ſpots, wherein the months in which they appeared, and 
their particular progreſs each day, are marked.” 

Beiides theſe ſpots, there are others which ſometimes 
appear very round and black, travelling over the diſk of 
x + ſun in a few hours. They are totally unlike the o- 
thers, and will be ſhown to procced from an interpoſition 
of the plancts Mercury and Venus between the carth 
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and the ſun. 


on the ſurface of the ſun, but he appears like an im- 
menſe ocean of elementary fire or light. 

2. Wich the moon the caſe is very different. _— 
darkiſh ſpots appear in her to the naked eye; and, 
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through a teleſcope, their number is prodigiouſly in- — 


creaſcd : ſhe alſo appears very plainly to be more pro- 
tubcrant in the middle than at the edges, or to have 
the figure of a globe, and not a flat circle. When the 
moon is horned or gibbous, the one ſide appears very 
ragged and uneven, but the other always exactly de- 
fined and circular. The ſpots in the moon always keep 
their places GR never vaniſhing, or going from 
one fide to the other, as thoſe of the ſun do. We 
ſometimes {ce more or leſs of the northern and ſouthern, 
and eaſtern and weſtern part of the diſk or face; bur 
this is owing to what is called her libration, and will 
hereafter be explained. 

The aſtronomers Florentius, Langrenus, John Heve- 
lius of Dantzick, Grimaldus, Ricciolus, Caſlini, and M. 
de la Hire, have drawn the face of the moon as ſhe is 
ſeen through teleſcopes magniſying between 200 and 
300 times. Particular care has been taken to note all 
the ſhining parts in her ſurface; and, for the better 
diſtinguiſhing them, each has been marked with a pro- 
per name. Langrenus and Ricciolus have divided the 
lunar regions among the philoſophers, aſtronomers, and 
other eminent men; but Hevelius and others, fearin 
leſt the philoſophers ſhould quarrel about the diviſion of 
their lands, have endeavoured to ſpoil them of their 
property, by giving the names belonging to different 
countries, iſlands, and ſeas on earth, to different parts 
of the moon's ſurface, without regard to ſitnation or 
figure. The names adopted by Riccioli, however, are 
thoſe which are generally followed, as the names of 
Hipparchus Tycho, Copernicus, &c. are more pleaſing 
to aſtronomers than thoſe of Africa, the Mediterranean 
Sea, Sicily, and Mount Atna. On Plate LXIIL is a 
tolerably exact repreſentation of the full moon in her 
mean libration, with the numbers to the principal ſpots 
according to Riccioli, Caſſini, Mayer, &c. The aſteriſk 
refers to one of the volcanoes diſcovered by Dr Her- 
ſchel, to be afterwards more particularly noticed. The 
names are as follow : 

* Herſchel's Volcano, 
1 Grimaldus. 

2 Galileus. 

3 Ariſtarchus. 

4 Keplerus. 


20 Pitatns. 

21 Tycho. 

22 Eudoxus. 
23 Ariſtoteles. 
24 Manilius. 


5 Gaſſendus 25 Menclaus, 

6 Shikardus. 26 Hermes. 

7 Harpalus. 27 Poſſidonius. 

8 Heraclides, 28 Dionyſus, 

9 Lanſbergius, 29 Plinius. 

10 Reinoldus. 30 0 Calharina Cyrillus. 


11 Copernicus 
12 Helicon. 
13 Capuanus. 


Theophilus, 
31 Fracaſtorius. 
Promontorium acutum 


14 Bullialdus. 327 Cenſorinus. 

15 Eratoſthenes. 33 Meſſala. 

16 Timocharis, 34 Promontorium ſomnii. 
17 Plato. 35 Proclus. 


18 Archimedes. 
19 Inſula Sinus Medii. 


36 Clcomedes. 
37 Snellius et Furnerius. 
38 Petavius, 


3186 


Excepting the two kinds of ſpots above - Appear- 
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leſtial Bo 15 Taruntios, F Mare Serenitatis. 
— A Mare Humorum. G Mare Fœcunditatis. 
— B Mare Nubium. H Mare Criſium. 


C Mare Imbrium. 
We have already obſerved, that when the planet 
Mars approaches any of the fixed ſtars, they loſe their 
light, and ſometimes totally diſappear before he ſeems 
to touch them : but it is not ſo with the moon; for 
though ſhe very often comes in betwixt us and the ſtars, 
they preſerve their luſtre till immediately in — 
contact with her, when they ſuddenly diſappear, an 
as ſuddenly re- appear on the oppoſite ſide, When Sa- 
turn, however, was hid by the moon in June 1762, 
Mr. Dunn, who watched his appearance at the emerſion, 
* obſeryed a kind of faint ſhadow to follow him for a 
Lxix little from the edge of the moon's diſk, This appear- 
64 ance is repreſcnted hg. 88. 
Mercury 3. Mercury, when looked at through teleſcopes 
appears al- magnifying about 200 or 300 times, appears equally 
ways e luminous — his whole ſurface, without the 
qualiy la- leaſt dark ſpot. He appears indeed to have the ſame 
munons. difference of phaſes with the moon, being ſometimes 
horned, ſometimes gibbous, and ſometimes ſhining al- 
moſt with a round face, though not entirely full, be- 
cauſe his enlightened ſide is never turned directly to- 


. wards us, unleſs when fo nezr the ſunas to be inviſible; 


0 


but at all times perfectly well defined without any rag- 
66 ged edge, and perfectly bright. 

$pots, 4. Dr Long informs us, that the earlieſt account 
when firſt he had met with of any ſpots ſeen by means of the te- 
diſcovered Jeſcope on the diſk of Venus was in a collection of let- 
— diſk ters printed at Paris in 1665, in one of which M. 
ot Yenu. Anzout relates bis having received advice from Poland 

that Mr Burratini had, by means of large teleſcopes, 


66 ſeen ſpots upon the planet Venus ſimilar to thoſe upon 
Caſſini's the moon, In 1669, Caſſini, in a letter to Mr Pet- 
ubſer va- tit, mentions his having for a long time carefully ob- 
tions, 


ſerved Venus through an excellent teleſcope made by 
Campani, in order to know whether that planet re- 
volved on its axis or not, as he had before found Jupi- 
ter and Mars to do. But though he then obſerved 
ſome ſpots upon her, he ſays, that even when the air 
was quiet and clear, they appeared faint, irregular, 
and not well defined: ſo that it was difficult to have 
ſuch a diſtin view of any of them as to be certain 
that it was the ſame ſpot which was ſeen again in any 
ſubſequent obſervation ; and this difficulty was increaſ- 
ed, in the firſt place, when Venus was in her inferior 
ſemicircle; becanſe at that time ſhe muſt be viewed 
through the thick vapours ncar the horizon; though 
otherwiſe it was moſt proper, on account of her bein 

then neareſt to us. In the ſecond place, if we woul 

voſecrve her at ſome height above thoſe vapours, it 
could only be for a ſhort time; and, thirdly, when ſhe 
is low in her inferior circle, and at that time neareſt 
the carth, the enlightened part of her is too ſmall to 
diſcover any motion in it. He was therefore of opi- 
nion, that he ſhould ſucceed better in his obſervations 
when the planet was about its mean diſtance from us, 
ſhowing about one-half of her enlightened hemiſphere; 
at which time alſo he conld obſerve her for a much 
longer time above the groſs atmoſpherical vapours. 
His firſt appearance of ſucceſs was October 1 4. 1665 
at three-quarters paſt five in the evening; when he ſaw 


VVV 9 3 08. * 


22 


Sect. II. 


a bright ſpot (fig. 37.), but could not then view that Appear- 
ſpot long — to draw any inference concerning the ancesof Ce- 
planct's motion, He had no farther ſucceſs till the )Rial Bo- 
20th of April, the following year; when, about = — 
quarter of an hour before ſunriſe, he began again to — 
perccive on the diſk of Venus, now about half en- Plate 
lightened, a bright part ncar the ſectlon, diſtant from LXVI. 
the ſouthern horn a little more than a fourth-part of 

the diameter of the diſk, and near the eaſtern edge. 

He took notice alſo of a darkiſh oblong ſpot nearer 

to the northern than the ſouthern horn: at ſunriſe the 


This, however, — — 
occaſioned by the ſituation of the planet's axis. Caſ- 

ſini expected to have found the rotation of Venus fi- 
milar to that of Jupiter and Mars, both of which have 

their axcs perpendicular to their re ſpective orbits, and 

turn round according to the order of the ſigns; ſo 

that, in cach of them, the motion of. the inferior half 

of their reſpective globe, or that part next the ſun, 

is from caſt to weſt; in the ſuperior half from weſt to 

caſt ; but in Venus, whoſe axis is inclined 75 degrees 
towards her orbit, the coincidence is ſo near, that one- 

half of her diſk appears to move from ſouth to north, 

the other from north to ſouth, 68 

On the 21ſt of April, at ſunriſe, the bright part Particular 
was a good way off the ſection, and about a fourth- account of 
part of the diameter diſtant from the ſouthern horn, the appear- 
When the ſan was eight degrees ſix minutes high, it 2 
ſeemed to be got beyond the center, and was cut _ 
through by the ſection. At the time the ſun was ſe- f 
ven degrees high the ſection cut it in the middle, which 
ſhowed its motion to have ſome inclination towards the 
centre. 

May 9. a little before ſunriſe, the bright ſpot was 
ſeen near the centre, a little to the northward, with 
two obſcure ones ſituated baween the ſection and the 
circumterence, at a diſtance from each other, equal to 
that of each of them from the neareſt angular point 
or horn of the planet. The weather being at that 
time clear, he obſerved for an hour and half a quarter 
the motion of the bright ſpot, which ſeemed to be 
exactly from ſouth to north, without any ſenſible de- 
clination to eaſt or weſt. A variation was at the ſame 
time perceived in the darkiſh ſpot too great to be a- 
ſcribed to any optical cauſe. The bright ſpot was al- 
ſo ſeen on the 1oth and 13th days of May before ſun- 
riſe between the northern horn and the centre, and the 
ſame irregular change of darkiſh ſpots was taken no- 
tice of ; but as the planet removed to a greater diſtance 
from the earth, it became more difficult to obſerve theſe 
appearances. The above phenomena are repreſented 
as they occurred in figs. 379—43. p 

But though, from the appearances juſt now related, Cafſini's 
M. Caſſini was of opinion that Venus revolved on her concluſions 
axis, he was by no means ſo poſitive in this matter as concerning 


with regard to Mars and Jupiter. The ſpots on — + 1 


theſe (ſays he) I could attentively obſerve for a whole nus on her 
night, when the planets were in oppoſition to the ſun: ,x;,, 
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Appear- I could ſee them return to the ſame ſituation, and con- 
ancesof Ce- ſider their motion during ſome hours, and judge whe- 
leſtial Be- ther they were the ſame ſpots or not, and what time 
dies thre they took in turning round: but it was not the ſame 
— with the ſpots of Venus; for they can be obſerved on- 
70 for ſo ſhort a time, that it is mach more difficult to 
Difficulties ſhow with certainty when they return into the ſame 
— fituation, I can, however, ſuppoſing that the bright 
— ere ſpot which 1 obſerved on Venus, and particularly this 
year, was the ſame, ſay that ſhe finiſhes her motion, 
whether of rotation or libration, in leſs than a day; 
ſo that, in 23 days nearly, the ſpot comes into the 
ſame ſituation on nearly the ſame hour of the day, 
though not without ſome irregularity. Now ſuppoſ- 
ing the bright ſpot obſerved to be always the ſame) 
whether this motion is an entire turning round or only 

a libration, is what I dare not poſitively affirm.” 
In 1669 M. Caſſini again obſerved Venus through 
a teleſcope, but could not then perceive any ſpots up- 
on her ſurface; the reaſon of which Du Hamel con- 
jectures to have been the fluctuation of the vapours 
near the horizon, which prevented them from being 
viſible. However, we hear nothing more of any ſpots 
»r being ſeen on her diſk till the year 1726; when, on 
Bianchini's the 9th of February, Bianchini, with ſome of Cam- 
obſerva- pani's teleſcopes of 90 and 100 Roman palms, began 
tions. to obſerve the planet at the altitude of 40® above the 
horizon, and continued his obſervations till, by the 
motion of ſeveral ſpots, he determined the poſition of 
her axis to be inclined as above mentioned, that the 
north pole pointed at a circle of latitude drawn through 
the 20th degree of Aquarius, elevated 15 or 20% above 
the orbit of Venus. He delineated alſo the figures of 
ſeveral ſpots which he ſuppoſed to be ſeas, and com- 
plimented the king of Portugal and ſome other great 
men by calling them by their names. Though none 
of Bianchini's obſervations were continued long enough 


to know whether the ſpots, at the end of the period 


_ aſſigned for the rotation of the planet, would have 
been in a different ſituation from what they were at 
the beginning of it; yet, from obſervations of two 
and of four days, he concluded the motion of the ſpots 
to be at the rate of 15 per day; at which advance 
the planet muſt turn round either once in 24 days or 

72 in 23 hours; but without farther obſervation it could 


Doubts not be determined which of the two was the period of 
concerning revolution; for if an obſerver ſhould at a particular 
= =—_— hour, ſuppoſe ſeven in the evening, mark exactly the 
— i re. place of a ſpot, and at the ſame hour next evening 


volving find the ſpot advanced 159, he would not be able to 
round her determine whether the ſpot had advanced only 15, or 
axis. had gone once quite round with the addition of 159 
more in part of another rotation. Mr Bianchini, 
however, ſuppoſes Venus to revolve in 24 days eight 

hours ; the principal proof adduced for which is an 
obſervation of three ſpots, ABC, being ſituated as 

Plate in fig. 44. when they were viewed by himſelf and ſe- 
veral perſons of diſtinction for about an hour, during 
which they could not perceive any change of place. 
The planet being then hid behind Barbarine palace, 
they could not have another view of her till three 
hours after, when the ſpots ſtill appeared unmoved. 
« Now (ſays M. Bianchini) if her rotation were ſo 
ſwift as to go round in 23 hours, in this ſecond view, 
three hours after the former, the ſpots muſt have ad- 
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vanced near 50 degrees; ſo that the ſpot C would Appear- 

have been gone off at R, the ſpot B would have ſuc - ancexof Ce- 

ceeded into the place of C, the ſpot A into the place of leſtial Bo- 

B, and there would have been no more but two ſpots, — — 

A and B, to have been ſcen.“ —— 
Caſſini, the ſon, in a memoir for 19722, denies the 73 

concluſion of Bianchini to be certain. He ſays, that, Diſpute be- 

during the three hours interval, the ſpot” C might be * be 

8 the diſk, and the ſpot B got into the place wag? ror 15 

thereof, where, being near the edge, it would appear 

leſs than in the middle. That A, ſucceeding into the 

place of B, would appear larger than it had done near 

the edge, and that another ſpot might come into the 

place of A; and there were other ſpots beſides theſe 

three on the globe of the planet, as appears by the fi- 

gures of Bianchini himſelf, particularly one which 

would naturally come into the place of A. That if the 

rotation of Venus be ſuppoſed to be in 23 hours, it 

will agree with Bianchini's, obſervations, as well as with 

thoſe of his father; but that, on the other ſuppoſition, 

the latter muſt be entirely rejected as erroneous: and 

he concludes with telling us, that Venus had frequent- 

ly been obſerved in the moſt favourable times by M. 

Maraldi and himſclf with excellent teleſcopes of 8o and 

100 feet focus, without their being able to ſee any diſ- 

tinct ſpot upon her diſk, © Perhaps, (ſays Dr Long), 

thoſe ſeen by Bianchini had diſappeared, or the air in 

France was not clear enough; which laſt might be the 

reaſon why his father could never ſee thole i in 

France which he had obſerved in Italy, even when he 

made uſe of the longeſt teleſcopes, Neither of theſe 

aſtronomers take notice of any indentings in the curve 

which divides the illuminated part from the dark in 

the diſk of Venus, thongh in ſome views of that pla- 

net by Fontana and Ricciolus, the curve is indented ; 

and it has from thence been concluded, thatthe ſurface 

of the planet is mountainous like that of the moon. 

This had alſo been ſuppoſed by Burratini, already men- 

tioned ; and a late writer has obſerved, that When 

the air is in a good ſtate for obſervation, mountains. 

like thoſe of the moon may be obſerved with a very 

powerful teleſcope.” | 74 
Caſſini, beſides the diſcovery of the ſpots on the diſk Caſſini diſ- 

of Venus by which he was cnabled to aſcertain her re- covers her 

volution on an axis, had alſo a view of her ſatellite ſatellite. 

or moon, of which he gives the following account. — 

« A. D. 1686, Ang. 28th, at 15 minutes after four 

in the morning, looking at Venus with a teleſcope of 


234 feet, I ſaw, at the diſtance of one-third of her dia- 


meter, eaſtward, a luminous appearance, of a ſhape not 
well defined, that ſeemed to have the ſame phaſe with 
Venus, which was then gibbous on the weſtern ſide. 
The diameter of this phenomenon was nearly equal to 
a fourth part of the diameter of Venus. I obſerved it 
attentively for a quarter of an hour, and having left oft 
looking at it for four or five minntes, I ſaw it no more ; 
but day-light was then advanced. I had ſcen a like 
phenomenon which reſembled the phaſe of Venus, 
Jan. 25th, A.D. 1672, from 52 minutes after fix in 
the morning to two minutes after ſeven, when the 
brightneſs of the twilight made it diſappear, Venns 
was then horned, and this phenomenon, the diameter 
whereof was nearly a fourth-part of the diameter of 
Venus, was of the ſame ſhape. It was diſtant from 


the fonthern horn of Venns, a diameter of the planet, 
| on 
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Appear- on the weſtern fide, 


* 


In theſe two obſcrvations, I was 


ancesel Ce- jn doubt whether it was not a ſatellite of Venus of 


L:ſtial Bo- 
dics thro* 
Teleſcopes, 
—  — 


7s 
Diſcovered 


alſo by Mr 


76 
Seen by M. 
Montaigne 
at the tran- 
Gt in 1761, 


ſuch a conſiſtence as not to be very well fitted to reflect 
the light of the ſun ; and which, in magnitade bore 
nearly the ſame proportion to Venus as the moon does 
tothe carth, being at the ſame diſtance from the ſun and 
the earth as Venus was, the 2 whercof it reſem- 
bled. Notwithſtanding all the pains I took in looking 
for it after theſe two obſervations, and at divers other 


times, in order to r ſo conſiderable a diſcovery, 
e 


I was never able to fee it. I therefore ſuſpend my 
judgment of this phenomenon. If it ſhould return ot- 
ten, there will be theſe two epochas, which, compared 
with other obſervations, may be of uſe to find out the 
periodical time of its return, if it can be reduced to 
any rule.“ 

A ſimilar obſervation was made by Mr Short on the 
23d of October 1740, about ſunriſe, He uſed at this 
time a reflecting teleſcope of about 16.5 inches, which 
magnified between 30 and 60 times, with which he 
perceived a ſmall ſtar at about 1& diſtance from Ve- 
nus, as meaſured by the micrometer ; and putting on 
a magnifying power of 240 times, he found the ſtar 

t on the ſame appearance with the planet herſelf. 
ts diameter was ſomewhat leſs than a third of that of 
the primary, but its light was leſs vivid, though ex- 
ceedingly ſharp and well defined. The ſame appear- 
ance continued with a magnifying power of 140 times. 
A line, paſſing through the centre of Venus and it, 
made an angle of 18 or 20 degrees with the equator : 
he ſaw it ſeveral times that morning for about the ſpace 
of an hour, aſter which he loſt fight of it, and could 
never find it again, 

From this time the ſatellite of Venus, though very 
omen looked for by Aſtronomers, could never be 
perceived, which made it generally believed that Caſſi- 
ni and Mr Short had been miſtaken ; but as the tran- 
ſits of the planet over the ſun in 1761 and 1769 ſcem- 
ed to promiſe a greater certainty of finding it, the ſa- 
tellite was very carefully looked for by almoſt every 
one who had an opportunity of ſecing the tranſit, but 
generally without ſucceſs. M. Baudouin at Paris bad 
provided a teleſcope of 25 feet, in order to obſerve the 
paſſage of the planet over the ſun, and to look for its 
ſatellite ; but he did not ſucceed either at that time or 
in the months of April and May ny M. Mon- 
taigne, however, one of the members of the Society of 
Limoges, had better ſucceſs. On the 3d of May 
1761, he perceived, about half an hour after nine at 
night, at the diſtance of 20 from Venus, a ſmall creſ- 
cent, with the horns pointing the ſame way as thoſe 
of the planet ; the diameter of the former being about 
one-fourth of that of the latter; anda line drawn from 
Venus to the ſatellite making an angle with the verti- 
cal of about 20% towards the ſouth. But though he 
repeated this obſervation ſeveral times, ſome doubt re- 
mained whether it was not a ſmall ſtar. Next day he 
ſaw the ſame ſtar at the ſame hour, 1 from Venus 
about half a minute, or a minute more than before, 
and making with the vertical an angle of 109 below 
on the north ſide; fo that the ſatellite ſcemed to have 
deſcribed an arc of about 30%, whereof Venus was the 


centre, and the radius 20. The two following nights 


were hazy, ſo that Venus could only be ſeen; but on 
the Ich of May, at the ſame hour as before, he ſaw 


NN. 


the ſatellite again above Venus, and on the north ſide, 
at the diſtance of 25 or 2& upon a line which made an 
angle of about 459, with the vertical towards'the right 
hand. The light of the fſatcllite was always very 
weak, but it had the ſame phaſis with its primary, 
whether vicwed together with it in the field of bis te- 
leſcope or by itſelf. The teleſcope was nine fect long, 
and magnified an object between 40 and 50 times, but 
had no micrometer ; ſo that the diſtance abovemen- 
tioned are only from eſtimation. 

Fig. 4. Repreſents the three obſervations of M. Mon- 
taigne. V is the planet Venus; ZN the vertical. 
EC, a parallel to the ecliptic, making then an angle 
with the vertical of 457; the numbers 3, 4, 7, mark 
the ſituations of the ſatellite on the reſpective days. 
From the figure it appears that the points 3 and 7 
would have been diametrically oppoſite, had the ſatel- 
lite gone 159 more round the point V at the Jaſt obſer- 
vation; ſo that in four days it went through 1559, 
Then, as 155* is to four days or 96 hours, ſo is 360 
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to a fourth number, which gives 9 days 7 hours for 


the whole length of the ſynodical revolution, Hence 
M. Baudouin concluded, that the diſtance of this ſa- 
tellite was about 60 of the ſemidiameters of Venus 
from its ſurface; that its orbit cut the ecliptic nearly 
at right angles; had its aicending node in 229 of Vir- 
go; and was in its greateſt northern digreſſion on the 
7th atnine at night; and he ſuppoſed, that at the tran- 
ſit of the primary the ſatellite would be ſeen accom- 
panying it, By a ſubſequent obſervation, however, 
on the 11th of May, he correQed his calculation of 
the periodical time of the ſatellite, which he now en- 
larged to 12 days; in conſequence of which he found 
that it would not paſs over the diſk of the ſun along 
with its primary, but go at the diſtance of above 20/ 
from his ſouthern limb; though if the time of its re- 
volution ſhould be 15 hours longer than 12 days, it 
might then paſs over the ſun after Venus was gone off, 
He imagined the reaſon why this ſatellite was ſodifficult 
to be obſerved, might be, that one part of its globe was 
cruſted over with ſpots, or otherwiſe unfit to reflect the 
light of the ſun. By comparing the periodical time 
of this ſatellite with that of our moon, he computed 
the quantity of matter in Venus to be nearly equal to 
that in our carth; in which caſe it muſt have conſider- 
able influence in changing the obliquity of the eclip- 
tic, the latitudes and longitudes of ſtars, &c. 

This is all the evidence which has yet been publiſh- 
ed concerning the exiſtence of the ſatellite of Venus; 
as it does not appear that, during the tranſit of 1769, 
any of the obſervers had the good fortune to perceive 
it. In the Philoſophical Tranſactions for 1761, Mr 
Hirſt gives an account of his having obſerved an at- 
moſphere round the planet Venus, The obſervations 
were made at Fort St George; and looking atten- 
tively at that part of the ſun's diſk where he expected 
the planet would enter, he plainly perccived a faint 
ſhade or penumbra; on which he called out to his two 
aſſiſtants, © *'Tis a coming!“ and two or three ſeconds 
after, the firſt external contact took place in the mo- 
ment whereof all the three agreed; but he could not 
ſee the penumbra after the egreſs: and of the other 
two gentlemen, one had gone home, and the other loſt 
the planet out of the ficld of his teleſcope, Mr Dunn 
at Chelſca ſaw a penumbra, or ſmall tas = 

light, 
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- light, that grew darker and darker for about five ſe- 
—. — before the internal contact preceding the egreſs; 
— — from whence he determines that Venus N 

cs thro with an atmoſphere of about 50 geographical miles 
Teleſcopes: high. His — he tells us, were made with 
an excellent ſix- feet Newtonian reflector, with a mag- 
nifying power of 110, and of 220 times: he had a 
clear dark glaſs next his eye, and the fan's limb ap- 
peared well defined ; but a very narrow wateriſh pe- 
numbra appeared round Venus. The darkeſt part of 
the planet's phaſis was at the diſtance of about a ſixth- 
part of her diameter from its edge ; from which an 
imperfect light encreaſed to the centre, and illumina- 

ted round about. 

In the northern parts of Europe this penumbra 
could not be ſeen. Mr Wargentin, who communica- 
ted ſeveral obſervations of the firſt external contact, 
ſays, that he could not mark the time exactly, becauſe 
of the undulation of the limb of the ſun ; but thought 
it very remarkable that, at the egreſs, the limb of Ve- 
nus that was gone off the ſun ſhowed itſelf with a faint 
light during almoſt the whole time of emerſion. Mr. 
Bergman, who was then at the obſcrvatory at Upſal, 

= begins his account at the time when three-fourths of 
the diſk of the planet was entered upon that of the 
ſun; and he ſays, that the part which was not come 
upon the ſun was viſible, thongh dark, and ſurrounded 
Plate LX1. by a creſcent of faint light, as in fig. 7. : but this ap- 
pearance was much more remarkable at the egreſs ; tor 
as ſoon as any part of the planet was got off the ſun, 
that part was viſible with a like creſcent, but brighter, 
fig. 8. As more of the planetary diſk went off that of 
the ſun, however, that part of the creſcent which was 
fartheſt from the ſun grew fainter, and vaniſhed, until 
at laſt only the horns could be ſeen, as in fig. 9. The 
total ingreſs was not inſtantaneous : but, as two drops 
of water, when about to part, form a ligament between 
them ; ſo there was a dark ſwelling ſtretched out be- 
tween Venus and the ſun, as in fig. 10. ; and when this 
ligament broke, the planet appeared to have got about 
an cighth-part of her diameter from the neareſt limb of 
the ſun; fig. 11. he ſaw the like appearance at goin 
off, but not ſo diſtin, fig. 12. Mr Chappe likewiſe 
took notice, that the part of Venus which was not up- 
on the ſun was viſible daring part of the time of ingreſs 
and egreſs; that it was farther ſurrounded by a ſmall 
luminous ring of a deep yellow near the place that ap- 
png in the form of the creſcent, which was much 
righter at the going off than coming upon the ſun; 
and that, during the whole time the diſk of Venus was 
upon the ſun, he ſaw nothing of it. The time of the 
total ingreſs was inſtantaneous like a flaſh of lighten- 
ing ; but at the egreſs the limb of the ſun began to be 
obſcured three ſeconds before the interior contact. 
Some of the French aſtronomers attributed this lumi- 
nous ring round Venus to the inflection of the ſun's. 
rays, as they alſo do the light ſeen round the moon in 
ſolar eclipſes ; bat Mr Chappe ſuppoſes it to have been 
owing to the ſun enlightening more than one half of 
the planetary globe, though he owns this cauſe not to 
be altogether ſufficient. Mr Fouchy, who obſerved. 
the tranſit at La Muette in France, perceived, during 
the whole time, a kind of ring round Venus, brighter 
than the reſt of the ſun, which became fainter the far- 


ther it went from the planet, but appeared more vivid 
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in proportion as the ſun was clearer, Mr. Ferner, Appear- 
who obſerved at the ſame place, confirms the teſti- apcesof Ce- 
mony of Mr Fouchy. During the Whole time (ſays tg dev] ; 
he) of my obſerving with the tcleſcepe, and the blue 1 ru 
and green glaſſes, I perceived a light round about Ve- wlll EE 
nus, which followed her like a laminous atmoſphere 
more or leſs lively, according as the air was more or 
leſs clear. Its extent altered in the ſame manner ; nor 
was it well terminated ; throwing out, as it were, ſome 
feeble rays on all ſides.” 79 
« I am notclear (ſays Dr. Long) as to the mean - Dr Long's 
ing of the luminous circle here mentioned, whether, i on 
when the whole planet was upon the ſun, they faw a theſe obſcr- 
ring of light round it, diſtin&. frors the light of the ns 
ſun ; or whether they mean only the light which fur- 
rounded that part of Venus that was not upon the 
ſun,” Mr Chappe takes this and other accounts of 
the obſervations made in France in this latter ſenſe: 
and though he ſometimes called the luminous part of 
the creſcent that ſurrounded the part of the planet nor 
upon the ſun a ring, he explains himſelf, that he did 
ſo, becauſe at the coming upon the ſun he perceived 
it at one ſide of the planet, and on the oppoſite fide 
on its going off: for which reaſon he ſuppoſed that 
it ſurrounded it on all ſides. Sce fig. 13. 14. 
5. Much larger and more remarkable ſpots have been 
perccived on 2 diſk of Mars than that of any other 30 
primary planet. They were firſt obſerved in 1666 by spots when 
Caſlini at Bologna, with a teleſcope of Campani about firſt ſeen ow 
16+ feet long; and continuing to obſerve them for a Mars. 
month, he found they came into the fame ſituation in 
24 hours and 4o minutes. The planet was obſerved 
by ſome aſtronomers at Rome with longer teleſcopes. 
made by Euſtachio Divint; but they aſſigned to it 
a rotation in 13 hours only. This, however, was 
afterwards ſhown by Mr Caſſini to have been a mil- 
take, and to have ariſen from their not diſtinguiſhing 
the oppoſite ſides of the planet, which it ſeems have 
ſpots pretty much alike. He made further obſerva- 
tions on the ſpots of this planet in 1670; from whence 
he drew an additional confirmation of the time the 
planet took to revolve, The ſpots were again obſer- 
ved in ſubſequent oppoſitions ; particularly for ſeyeral 
days in 1704 by Maraldi, who took notice that they 
were not always well defined, and that they not only 
changed their thape frequently in the ſpace between 
two oppoſitions, but even in the ſpace of a month. 
Some of them, however, continued of the ſame form 
long enough to aſcertain the time of the planet's revo- 
lution. Among theſe there 22 this year an ob- 
long ſpot, reſembling one of the belts of Jupiter when 
we * It did not reach quite round the body of 
the planet; but had, not far from the middle of it, a 
ſmall protuberance towards the north, ſo well defined 
that he was thereby enabled to ſettle the period of its 
revolution at 24 hours 39 minutes ; only one minute 
leſs than what Caſſini had determined it to be. See 8 
fig. 45. | 
The near approach of Mars to the earth in 1719 
ve a much better opportunity of viewing him than 
d been obtained before; as he was then within 23 
deg. of his perihelion, and at the ſametime in oppoſition 
to the ſun. His apparent magnitude and brightneſs 


were thus ſo much increaſed, that he was by the vul- 


gar taken for a new ſtar. His appearance at thap 
| time, 
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time, as ſeen by Maraldi through a teleſcope of 34 
feet long, is repreſented fig. 46, There was then a 


long belt that reached half way round, to the end of 


which another ſhorter belt was joined, forming an ob- 
taſe augle with the former, as in fig. 47. This angu- 
lar point was obſerved on the 19th” and 2cth of Au- 
guſt, at 11 hours 15 minutes, a little eaſt of the middle 
of the diſk; and 37 days after, on the 25th and 26th 
of September, returned to the ſame ſituation, This 
interval, divided by 36, the number of revolutions con- 
tained in it gives 24 hours 40 minutes for the period 
of one revolation ; which was verified by another ſpot 
of a triangalar ſhape, one angle whereof was towards 
the north pole, and the baſe towards the fonth, which 
on the 5th and 6th of Auguſt appeared as in fig. 48. 
and after 72 revolutions returned to the ſame fitua- 
The appear- 
ances of Mars, as delineated by Mr Hook, when view- 
ed through a 36 feet teleſcope, are repreſented fig. 28. 
He appeared through this inſtrument as big as the full 
moon. Some of = belts of this planet are ſaid to be 
parallel to his equator ; but that ſcen by Maraldi was 
very mach inclined to it. | 

Beſides theſe dark ſpots, the former * —. took 
notice, that a ſegment of his globe about the ſouth 
pole exceeded the reſt of his diſk ſo much in bright- 
neſs, that it appeared beyond them as if it were the 
ſegment of a larger globe. Maraldi informs us, that 
this bright ſpot had been taken notice of for 60 years, 
and was more permanent than the other ſpots on the 
planet. One part of it is brighter than the reſt, and 
the leaſt bright part is ſubject to great changes, aud 
has ſometimes diſappeared. 

A ſimilar brightneſs about the north pole of Mars 
was alſo ſometimes obſeryed ; and theſe obſervations 
are now confirmed by Mr Herſchel, who hath viewed 
the planet with much better inſtruments, and much 
higher magnifying powers than any other aſtronomer 
ever was in poſſeſſion of. His obſervations were made 
with a view to determine the figure of the planet, the 
poſition of his axis, &c. A very particular account of 
them is given in the 74th volume of the Philoſophical 


 Tranſattions, but which our limits will not allow us to 


inſert. Figs 49—72. ſhow the particular appearances 
of Mars, as viewed on the days there marked. The 
magnifying powers he uſed were ſometimes as high as 

32 ; and with this the ſouth polar ſpot was found to 
be in diameter 41“. Fig. 73 ſhowsthe connection of the 
other figures marked 64, 65, 66, 67, 68, 69, 70, which 
complete the whole equatorial ſucceſſion of ſpots on 
the diſk of the planet. The centre of the circle 
marked 65 is placed on the circumference of the inner 
circle, by making its diſtance from the circle marked 


67 anſwer to the interval of time between the two 


obſervations, properly calculated and reduced to ſide- 
real meaſure. The ſame is done with regard to the 
circles marked 66, 67, &c. ; and it will be found by 
placing any one of theſe connecte ! circles in ſuch a 
manner as to have its contents in a ſimilar ſituation 
with the figures in the ſingle repreſentation, which 
bears the ſame number, that there is a ſufficient reſem- 
blance between them; though ſome allowance muſt 
undoubtedly be made for the diſtortions occaſioned by 
this kind of projection. 

Wich regard tothe briglit ſpots themſelves, Mr Her- 
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ſchel informs us, that the poles of the planet are not Appear- 
exactly in the middle of them, though nearly ſo, anccsoſ Ce- 
„From the appearance and diſappearance (ſa): he) of —— 
the bright north polar ſpot i nd year 171, we co 1 — 
lect that the circle of its motion was a: ume onder - 
able di/ ance ſrom the pole. By calc. ation, is lati 83 
tude miſt have been about 76 or 57” north; for I find Cauſes of 
that, to the inhabitants of Mars, the declination ot the the appear- 
ſun, June 25th, 12 hors 15 minutes of our time was 42 and 
about 9 5& ſouth ; and the ſpot muſt have been fo 1 
far removed from the north pole as to fall a few de- theſe ſpots, 
grees within the enlightened part of the diſk to be- 
come viſible to us. The ſouth pole of Mars could not 
be many degrees from the centre of the large bright 
ſouthern ſpot of the year 1731 ; though this ſpot was 
of ſuch a magnitude as to cover all the polar regions 
farther than the Joth or 65th degree; and in that 
part which was on the meridian, July 3d, at 10 hours 
54 minutes, perhaps a little farther, 

From the appearances of the ſouth polar ſpot in 
1731, we may conclude that its centre was nearly po- 
lar. We find it continued vitble all the time Mars 
revolved on his axis ; and to preſent us generally with 
a pretty equal ſhare of the luminous appearance, a 
ſpot which covered from 45 to 609 of a great circle 
on the globe of the planet, could not have any conſi- 
derable polar diſtance, From the obſervations and 
calculations made concerning the poles of Mars, we g, 
may conclude, that his north pole muſt be directed to- Oftheeradt 
wards ſome point of the heavens, between 9“ 2% 35' poſition of 
and of / 15'; becauſe the change of the ſituation of the polcsof 
the pole from left to right, which happened in the Mars. 
time the planet paſled trom one place to the other, 
is a. plain indication of its having gone through the 
node of its axis. Next, we may alſo conclude, that 
the node muſt be conſiderably nearcr the latter point 
of the ecliptic than the former ; for, whatever be the 
inclination of the axis, it will be ſeen under equal angles 
at equal diſtances from the node. But by a trigono- 
metrical proceſs of ſolving a few triangles, we ſoon 
diſcover both the inclination of the axis and the place 
where it interſects the ecliptic at rectangles (which, 
for want of a better term, I have perhaps improperly 
called it zodc). Accordingly I find by the calculation, 
that the node is in 17* 47 of Piſces, the north pole of 
Mars being directed towards that part of the heavens ; 
and that the inclination of the axis to the ecliptic is 
59? 4d. By further calculations we find that the 
pole of Mars, on the 17th of April 1777, was then 
— 81927 inclined to the ecliptic, and pointed 
towards the Jeſt as ſeen from the ſun. 

« The inclination and ſituation of the node of the 
axis of Mars, with reſpect to the ecliptic, being found, 
may be thus reduced to the orbit of the planet him- plate 
ſelf. Let E C (fig. 74.) be a part of the ecliptic, LXVill, 
OM part of the orbit of Mars, PEO a line drawn 
from P, the celeſtial pole of Mars, through E, that 
point which has been determined to be the place of 
the node of the axis of Mars in the ecliptic, and conti- 
nued to O, where it interſects his orbit. Now, if, 
according to M. de La Lande, we put the node of 
the orbit of Mars for 1783 in 1* 17* 58, we have 
from the place of the node of the axis, that is, 11* 
17 47', to the place of the node of the orbit, an arch 
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Appear- at E, there is alſo given the angle E N O, according 
ancesof Ce- to the ſame author, 10 51/, which is the inclination of 
leſtial Bo- the orbit of Mars to the ecliptic. Hence we find the 
dies thro" angle E O N 89 5, and the fide O N Go 12. A- 
gan, when Mars is in the node of its orbit N, we have 

by calculation the angle PNE=63® 7; to which 
adding the angle ENQ=1? 51, we have PNO=Z 
64 59: from which two angles, PO N and PN O, 
with the diſtance O N, we obtain the inclination of the 
axis of Mars, and place of its node with reſpect to its 
own orbit; the inclination being 61“ 1f, and the 
place of the node of the axis 589 31 preceding the in- 
terſection of the ecliptic with the orbit of Mars, or in 
our 199 29/0 of Piſces.“ 

Our author next proceeds to ſhow how the ſeaſons 
in this planet may be calculated, &c. Which conjec- 
cares, though they belong properly to the next ſection, 
yet are ſo much connected with what has gone before, 
that we ſhall inſcrt here what he ſays upon the ſub- 
ject. | 
1 Being thus acquainted with what the inhabitants 
of Mars will call the obliquity of their ecliptic, and 
the ſituation of their equinoctial and ſolſtitial points, 
we are furniſhed with the means of calculating the 
ſcaſons on that planet, and may account, in a manner 
which I think highly probable, for the remarkable ap- 
pearance about ats polar regions. 

« Bat firſt, it may not be improper to give an in- 
ſtance how to reſolve any query concerning the Mar- 
tial ſeaſons, Thos, let it be required to compute the 
declination of the ſun on Mars, June 25. 1781, at 
midnight of our time. If V, 8, U, S, &c. (fig. 75.) 
repreſent the ecliptic of Mars, and Y & = V the 
ecliptic of our planet, A a, 6 B, the mutual interſection 
of the Martial and terreſtrial ecliptics, then there is 
given the heliocentric longitude of Mars, Y 2 
9+ 109 30/: then taking away fix hgns, and & 6 or 
T a=1 179? 58, there remains 6 2 = 1* 22® 32, 
From this arch, with the given inclination, 19 f“ of 
the orbits to teach other, we have coſine of inclination 
to radius, as tangent of 6 M to tangent of B M— 
1* 22 33'%9 And taking away B Y =r*' 1 29, 
which is the complement to vey B * S A, already 
ſhown to be 1 289 31, there will remain Y M 
o* 21 4% the place of Mars in its own orbit; that is, 
on the time abbve mentioned, the ſun's longitude on 
Mars will be 6 21 #; and the obliquity of the Mar- 
tial ecliptic, 280 42, being alſo given, we find, by 

36 the uſual method, the ſun's declination, 9“ 56' ſouth. 
Conſider- The analogy between Mars and the carth is per- 
able reſem- haps by far the greateſt in the whole ſolar ſyſtem. 
blance he- Their diurnal motion is nearly the ſame ; the obliqui- 
—— uh ty of their reſpective ecliptics not very different; of 
| Mars, all the ſuperior planets, the diſtance of Mars from the 

ſan is by far the neareſt alike to that of the earth: 
nor will the length of the Martial year appear very 
different from what we enjoy, when compared to the 

37 ſurpriſing duration of the years of Jupiter, Saturn, 
Vhiteſoots and the Georgium Sidus. If then we find that the 
about the globe we inhabit has its polar regions frozen and co- 
poles of vered with mountains of ice and ſnow, that only part- 
Mars ſup- ly melt when alternately expoſed to the ſun, I may 
poled to be ell be permitted to ſurmiſe, that the ſame cauſes may 
1 probably have the ſame effect on the globe of Mars; 

hat the bright polar ſpots are o ing to the vivid re- 
Vor, II. | 
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flection of light from frozen regions; and that the re- Appear- 
duction of thoſe ſpots is to be aſcribed to their being ancezel Ce- 
expoſed to the ſun, In the year 1781, the ſouth po- leſtial Do- 
lar ſpot was extremely large, which we might well ex- —— 
pect as that pole had but lately been involved in a — 
whole twelvemonth's darkneſs and abſence of the ſun; 

but in 1783, I found it conſiderably ſmaller than be- 

fore, and it decreaſed continually from the 20th of 

May till about the middle of September, when it ſeem- P 
ed to be at a ſtand, During this laſt period the ſouth | 
pre had already been above cight months enjoying the 

nefit of ſummer, and ſtill continued to receive the 
ſun-beams, though, towards the latter end, in ſuch an 
oblique direction as to be but little benefited by them. 

On the other hand, in the year 1781, the north polar 
{pot, which had then been its rwelvemonth in the ſan- 

inc, and was but lately rcturning into darkneſs, ap- 

peared ſmall, though undoubtedly increaſing in ſize. 

Its not being viſible in the year 1783, is no objection 

to theſe phenomena ; being owing to the poſition of 

the axis, by which it was removed out of ſight. 88 

« That a planetary globe, ſuch as Mars, turning on Of the 
an axis, ſhould be of a ſpheroidical form, will eaſily find ſpheroidal 
admittance, when two familiar inſtances in Jupiter and form of 
the earth, as well as the known laws of gravitation and 
the centrifugal force of rotatory bodies, lead the way to 
the reception of ſuch doctrines. So far from creating 
difficulties or doubts, it will rather appear ſingular, 
that the ſpheroidical ſorm of this planet has not al- 
ready been noticed by former aſtronomers ; and yet, 
reflecting on the general appearances of Mars, we ſoon 
find, that opportunities of making oblervations on its 
real form cannot be very frequent : for when it is near 
enough to view it to an advantage, we ſee it generally 
gibbous ; and its appoſitions are ſo ſcarce, and of ſo 
ſhort a duration, that in more than two years time 
we have not above three or four weeks for ſuch ob- 
ſervations. Beſides, aſtronomers being generally ac- 
cuſtomed to ſee this planet diſtorted, the ſpheroidical 
form might caſily be overlooked. 89 

September 25. 1783. At gh. 5&, the equatorial Difference 
diameter of Mars meaſured 21” 53” ; the polar diame- betwiat the 
ter 21” 15% full meaſure ; that is certainly not too eduatorial 
ſmall, This difference of the diameters was ſhown, on 2 a 
the 28th of the ſame month, to Mr Wilſon of Glaſgow, 5 
who ſaw it perfectly well, ſo as to be convinced that 
it was not owing to any deſect or diſtortion occaſioned 
by the lens : and becauſe I wiſhed him to be ſatisfied 
of the reality of the appearance, I reminded him of 
ſeveral precautions; ſuch as cauſing the planet to paſs 
directly through the centre of the field of view, and 
Judging of its figure when it was moſt diſtinct and beſt 
defined, &. Next day the difference between the 
two diameters was ſhown to Dr Blagden and Mr Au- 
Fert. The former not only ſaw it immediately, but 
\n0ught the flattening almoſt as much as that of Jupi- 
ter. Mr Aubert alſo ſaw it very plainly, ſo as to en- 
tertain no manner of doubt about the appearance. 

„ September zoth, roh. 52, the equatorial diameter 
was 22” %, with a magnifying power of 278, By a 
ſecond meaſure it was 22” 31", full large; the polar 
diameter, very exact, was 21-26”, On the 1ſt of 
October, at 10h. 50%, the equatorial diameter meaſured 
103 by the micrometer, and the polar 98 ; the value 
of the divinons in ſeconds and thirds not being well 

2K determined, 
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determined, on acconnt of ſome changes lately made 
in the focal length of the objet metals of the tele- 
ſcopes. On the 13th, the equatorial diameter was ex- 
actly 22” 35”; the polar diameter 21” 33”,” Ina 
great number of ſucceeding obſervations, the ſame ap- 
pearance occurred ; but on account of the quick 
changes in the appearance of this planet, Mr Herſchel 
thought proper to ſettle the proportion betwixt the 
equatorial and polar diameters from thoſe which were 
made on the very day of the appoſition, and which 
were alſo to be preferred on account of their being re- 
peated with a very high power, and in a fine clear air, 
with two different inſtruments of an excellent quality. 
From theſe he determined the proportions to be as 
103 to 98, or 1355 to 1272. 

It has been commonly related by aſtronomers, that 
the atmoſphere of this planet is poſſeſſed of ſach ſtrong 
refractive powers, as to render the ſmall fixed ſtars near 
which ir paſſes inviſible, Dr Smith relates an obſerva- 
tion of Caſſini, where a ſtar in the water of Aqua- 
rius, at the diſtance of ſix minutes from the diſk of 
Mars, became ſo faint before its occultation that it 
could not be ſeen by the naked eye, nor with a three- 
feet teleſcope. This would indicate an atmoſphere of 
a very extraordinary ſize and denſity ; but the ſollow- 


ing obſervations of Mr Herſchel ſeem to ſhow that it 


is of much ſmaller dimenſions, . “ 1783, OR. 26th, 
There are two ſmall ſtars preceding Mars, of different 
ſizes; with 460 they appear both daſky red, and are 
pretty unequal ; with 278 they appear conſiderably un- 
equal, The diſtance from Mars of the neareſt, which 
is alſo the largeſt, with 227 meaſured 3 26” 20”, 
Some time after, the ſame evening, the diſtance was 
3.8% 55%, Mars being — 2 Botli of them 
were ſcen very diſtinctly. They were viewed with a 
new 20 feet reflector, and appeared very bright. Oc- 
tober 27th, the ſmall ſtar is not quite ſo bright in pro- 
portion to the large one as it was laſt night, being a 
good deal nearer to Mars, which is now on the fide of 
the ſmall flar ; but when the planet was drawn aſide, or 
out of view, it appeared as plainly as uſual. The di- 
ſtance of the ſmall ſtar was 2' 5” 25”. The largeſt of 
the two ſtars (adds he), on which the above obſerva- 
tions were made, cannot exceed the 12th, and the 
ſmalleſt the 13th or 14th magnitude ; and I have no 
reaſon to ſuppoſe that they were any otherwiſe affected 
by the approach of Mars, than what the brightneſs of 
its ſuperior light may account for, From other pheno- 
mena it appears, however, that this planet is not with- 
out a conſiderable atmoſphere ; for beſides the perma- 
nent ſpots on its ſurface, I have often noticed occa- 
ſional changes of partial bright belts, and alſo once a 
darkiſh one in a pretty high latitude; and theſe altera- 
tions we can hardly aſcribe to any other cauſe than the 
variable diſpoſition of clouds and vapours floating in the 
atmoſphere of the planet.“ . 

6. Jupiter has the ſame general appearance with 
Mars, only that the belts on his ſurface are much 
larger and more permanent. Their general appear- 
ance, as deſcribed by Dr Long, is repreſented fig. 
76—79.; by Mr Dun, fig. 18.; by Mr Wollaſton 
fig. 21. 22, 22.5 and by Mr Ferguſon, fig. 153. But 
they are not to be ſeen. but by. an excellent tele- 
ſcope. They are ſaid to have been firſt diſcovered 
by Fontana and two other Italians ; but Caſſini was 
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the firſt who gave a good account of them. Their Appear- 
number is very variable, as ſometimes only one, and at ancesof Ce 


others no fewer than eight, may be perceived. They 
are generally parallel to one another, but not always ſo; 
and their breadth is likewiſe variable, one belt having 
been obſerved to grow narrow, while another in its 
neighbourhood has increaſed in breadth, as if the one 
had flowed into the other : and in this caſe Dr Long 
obſerves, that a part of an oblique belt lay between 
them, as if to form a communication for this purpoſe. 
The time of their continuance is very uncertain, ſome- 
times remaining unchanged for three months ; at 
others, new belts have been formed in an hour or two. 
In ſome of theſe belts large black ſpots have appeared, 
which moved ſwiftly over the diſk from caſt to weſt, 
and return in a ſhort time to the ſame place; from 
whence the rotation of this planet about its axis has 
been determined. On the gth of May 1664, Dr Hook, 
with a good 12 feet teleſcope, obſerved a ſmall ſpot in 
the biggeſt of the three obſcure belts of Jupiter ; and 
obſerving it frem time to time, found that in two hours 
it had moved from eaſt to weſt about half the viſible 
diameter of the planet. In 1665, Caſſini obſerved a 
ſpot near the largeſt belt of Jupiter which is moſt fre- 
quently ſeen. It appeared round, and moved with the 
greateſt velocity when in the middle, but appeared 
narrower, and moved ſlower, the nearer it was to the 
circumference. © Theſe circumſtances (ſays Dr Long), 
ſhowed that the ſpot adhered to the body of Jopirer, 
and was carried round upon it. It continued there- 
on till the year following; long enough to determine 
the periodical time of Jupiter's rotation upon his axis 
to be nine hours 56 minutes.” This principal, or an- 
cient ſpot as it is called, is the largeſt, and of the 
longeſt continuance of any hitherto known, has ap- 
peared and vaniſhed no | Ex than eight times be- 
tween the years 1665 and 1708: from the year laſt 
mentioned it was inviſible till 1713. The longeſt time 
of its continuing to be viſible was three years; and the 
longeſt time of its diſappearing was from 1708 to 1713: 
it ſcems to have ſome connection with the principal ſou- 
thern belt; for the ſpot has never been ſeen when that 
diſappeared, though that belt has often been viſible 
without the ſpot. Beſides this ancient fpot, Caſſini, in 
the year 1699, ſaw one of leſs ſtability that did not 
continue, of the ſame ſhape or dimenſions, but broke 
into ſeveral ſmall ones, whereof the reyolution was but 
nine hours 51 minutes ; and two other ſpots that re- 
volved in nine hours 52 minutes and a half. The fi- 
re of Jupiter is evidently an oblate ſpheroid, the 
ongeſt diameter of his diſk being to the ſhorteſt as 13 
to 12. His rotation is from welt to eaſt, like that of 
the ſun, and the plane of his equator is very nearly 
coincident with that of his orbit; ſo that there can 
ſcarce be any difference of ſeaſons in that planct. His 
rotation has been obſerved to be ſomewhat quicker in 
his aphelion than his perihelion. 
The moſt remarkable circumſtance attending this 
planet is his having four moons, which conſtantly revolve 
round him at different diſtances, See fig. 18. and 186. 
Theſe are all ſuppoſed to move in ellipſes; though the 
excentricities of all of them are too ſmall to be mea- 
ſured, excepting that of the fourth ; and even this a- 
mounts to no more than 0.co07 of its mean diſtance 
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Appear- thought by Galileo to be in che ſame plane with that 
aacesof Ce- of their primary: but M. Caſſini has found that their 
leſtial Bo- orbits make a ſmall angle with it; and as he did not 
—— find any difference in the place of their nodes, he con- 
— cluded that they were all in the ſame place, and that 
| their aſcending nodes were in the middle of Aquarius, 
After obſerving them for more than 36 years, he 
found their greateſt latitude, or deviation from the 
plane of Jupiter's orbit, to be 25 55%. The *firſt of 
Diſtances theſe ſatellites revolves at the diſtance of 5.697 of Ju- 
and perio- piter's ſemidiameters, or 17 51” as meaſured by proper 
dical times inſtruments; its periodical time is 1d. 18 h. 27 34”. 
of Jupiter's The next ſatellite revolves at the diſtance of 9.0195 ſe- 
moons midiameters, or 2 56”, in 3d. 13h. 13' 42”; the 
third at the diſtance of 14.334 ſemidiameters, or 4 42” 
in 7d. 3h. 42 36”; and the fourth at the diſtance o 
25.266, or 8' 16", in 16d. 16h. 32 og”. 

Since the time of Caſlini, it has been found that the 
nodes of Jupiter's ſatellites are not in the ſame place; 
and from the different points of view in which we have 
an opportunity of obſerving them from the earth, we 
ſee them ſomerimes apparently moving in ſtraight 

lines, and at other times in elliptic curves, All of 
them, by reaſon of their immenſe diſtance, ſeem to keep 

near their primary, and their apparent motion isa kind 

of oſcillation like that of a pendulam, going alternate- 

ly from the geateſt diſtance on one fide to the 

reateſt diſtance on the other, ſometimes in a ſtraight 

| 4 and ſometimes in an elliptic curve. When a ſa- 

tellite is in its ſaperior ſemicircle, or that half of its 

orbit which is more diſtant from the earth than Jupiter 

is, its motion appcars to us direct, according to the 

order of the ſigns; but in its inferior ſemicircle, when 

it is nearer to us than Jupiter, its motion appears re- 
trograde; and both theſe motions ſeem quicker the 

nearer the ſatellites are to the centre of the primary, 

flower the more diſtant they are, and at the greateſt diſ- 

tance of all they appear for a ſhort time to be ſtationary. 

Occulta- From this account of the ſyſtem of Jupiter and his 
tions and ſatellites, it is evident, that occultations of them muſt 
eclipſes of frequently happen by their going behind their primary, 
N or by coming in betwixy us and it. The former takes 
ems place when they proceed towards the middle of the up- 
per ſemicircle; the latter, when they paſs through the 

ſame part of their inferior ſemicircle. Occultations of the 

former kind happen to the firſt and ſecond ſatellite; at 

every revolution, the third very rarely eſcapes an oc- 
cultation, but the fourth more frequently by reaſon of 

its greater diſtance. It is ſeldom that a ſatellite can be 
diſcovered upon the diſk of Jupiter, even by the beſt 
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wards us. Poſſibly both theſe cauſes may contribute Appear- 
to produce the phenomena juſt mentioned. For theſe ancevotCe- 
reaſons alſo both the light and apparent magnitude of - — 4 
the ſatellites are variable: for the fewer ſpots there are Teleſcopes 
upon that ſide which is turned towards us, the brighter wa 
it will appear; and as the bright ſide only can be ſeen, 99 
a ſatellite muſt appear larger the more of its bright Why Gey 
ſide it turns towards the earth, and the leſs ſo the . . 
more it happens to be covered with ſpots. The fourth and appa- 
ſatellice, t _ generally the ſmalleſt, ſometimes ap- rent mag- 
pears bigger than any of the reſt: the third ſometimes nitude. 
ſcems leaſt, though uſually the largeſt ; nay, a ſatellite 
may be ſo covered with ſpots as to appear leſs than its 
ſhadow paſling over the diſk of the primary, though we 
are certain that the ſhadow muſt be ſmaller than the 
body which caſts it. To a ſpectator placed on the ſur- 
face of Jupiter, cach of theſe ſatellites would put on 
the phaſes of the moon; but as the diſtance of any of 
them from Jupiter is but ſmall when compared with the 
diſtance of that planet from the ſun, the ſatellites are 
therefore illuminated by the ſan very nearly in the 
ſame manner with the primary itſelf; hence they ap- 
per to us always round, having conſtantly the greateſt 
part of their enlightened half turned towards the 
carth; and indeed they are ſo ſmall, that were they to 

ut on the phaſes of the moon, theſe phaſes could ſcarce 

e diſcerned through the beſt teleſcopes. 100 

When the ſatellites paſs through their inferior ſemi- Their ſha- 

circles, they may caſt a ſhadow upon their primary, dowsfome- 
and thus cauſe an eclipſe of the ſun to his 4 * times viſi- 
if there are any; and in ſome ſituations this ſhadow ;. 
may be obſerved going before or following the ſatel- 
lite. On the other hand, in paſſing through their 
ſuperior ſemicircles, the ſatellites may be eclipſed in 102 
the ſame manner as our moon, by ie Sh through the Three of 
ſhadow of Jupiter: and this is actually the caſe with Jupiter's 
the firſt, ſecond, and third of theſe bodies; but the moons | 
fourth, by reaſon of the largeneſs of its orbit, paſſes eclipſed in 
ſometimes above or below the ſhadow, as is the caſe ion 
with our moon. The beginnings and ending of theſe : 
eclipſes arc calily ſeen by a teleſcope when the earth 
is in a proper ſituation with regard to Jupiter and the 
ſun; bat when this or any other planet is in conjunc- 
tion with the ſun, the ſuperior brightneſs of that lu= 02 
minary renders both it and the ſatellites inviſible. From At what 
the time of its firſt appearing after a conjunction until time the 
near the oppoſition, only the immerſions of the ſatel- eclipſes, oc- 
lites into his ſhadow, or the beginnings of the eclipſes, Gs 
are viſible; at the oppoſition, only the occultations of c. 0 Ju- 


the ſatellites, by going behind or coming before their > hn 


teleſcopes, excepting at its firſt entrance, when by rea- primary, are obſervable; and from the oppoſition to yivble, 


ſon of its being more directly illuminated by the rays of 

the ſun than the planet itſelf, it appears like a lucid 

93 ſpot upon it. Sometimes, however, a ſatellite in paſ- 
The fatcl- {ing over the diſk, appears like a dark ſpot, and is 
lites ſome- exfily to be diſtinguiſhed, This is — be be ow- 
3 ing to ſpots on the body of theſe ſecondary planets; 
{»ots and it is remarkable, that the ſame ſatellite has been 
. known to paſs over the diſk at one time as a dark ſport, 
and at another ſo luminous that it could not be diſtin- 
guiſhed from Jupiter himſelf, except at its coming on 
and going off, To account for this, we mult ſay, that ei- 
ther the ſpots are ſubject to change; or if they be perma- 
nent, like thoſe of our moon, that the ſatellites at dif- 
ferent mes turn different parts of their globes to- 


the conjunction, only the emerſions, or end of the 
eclipſes, are to be ſeen. This is exactly true in the 
firſt ſatellite, of which we can never ſee an immerſion 
with its immediately ſubſequent emerſion: and it is but 
rarely that they can be both ſeen in the ſecond; as in 
order to their being ſo, that ſatellite muſt be near one 
of its limits, at the ſame time that the planet is near 
his perihelion and quadrature with the ſun. With re- 
gard to the third, when Jupiter is more than 46 de- 
grees from conjunction with, or oppoſition to the ſun, 
both its immerſions and immediately ſubſequent emer- 
ſions are vilible; as they likewiſe are in the fourth, 
when the diſtance of Jupiter from conjunction or oppo» 
ſition is 24 degrees. 
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been the only perſon who ever ſaw a ſight fo rare, as Appear- 
the opening, though certainly very large, appears very *>cevof Ce- 
ſmall ro us, When Saturn appears round, if our eye 2— 2 
be in the plane of the ring, it will appear as a dark Teleſcopes. 
line acroſs the middle of the planet's diſk; and if our 
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Appear- When Jupiter is inquadrature with the ſan, the earth 
5. 

ancesof Ce- is fartheſt out of the line that paſſes through the centres 

42 — 4 of the ſun and Jupiter, and therefore the ſhadow of 

Teleſcopes. the planet is theu moſt expoſed to our view; but even 

m—_— then the body of the planet will hide from us one fide 


of that partot the ſhadow which is neareſt to it, through 
which the firſt ſatellite paſſes; which is the reaſon 
that, thongh we ſee the entrance of that ſatellite into 
the ſhadow, or its coming out from thence, as the 


earth is ſituated on the eaſt or weſt ſide thereof, we 


cannot ſee them both ; whereas the other ſatellites go- 
ing throagh the ſhadow at a b diſtance from Ju- 
8 


eye be elevated above the plane of the ring, a ſhadowy 
belt will be visible, cauſed by the ſhadow of the ring 
as well as by the interpoſnion of part of it betwixt the 
eye and the planet. The ſhadow of the ring is broad- 
eſt when the ſun is moſt elevated, but its obſcure parts 
appear broadeſt when our eye is moſt elevated above 
the plane of it, When it appears double, the ring 


103 Piter, their ingreſs and egreſs are both viſible, next the body of the planet appears brighteſt ; when 
Teleſcopic 7. Saturn, when viewed through a good teleſcope, the ring appears of an elliptical form, the parts about 
appearance makes a more remarkable appearance than any of the the ends of the largeſt axis are called the anſæ, as has 
cf bh,. gther planets, Galileo firſt diſcovered his uncommon been already mentioned. Theſe, a little before and 

ſhape, which he thought to be like two ſmall globes, after the diſappearing of the ring, are of unequal mag- 
one on each ſide of a large one: and he publiſhed his nitude: the largeſt anſa is longer viſible before the pla- 
diſcovery in a Latin ſemence; the meaning of which nets round phaſe, and appears again ſooner than the rc; 
was, that he had ſeen him appear with three bodies; other, On the 1ſt of October 1714, the largeſt anſa Ring of Sa- 
though, in order to keep the diſcovery a ſceret, the was on the eaſt ſide, and on the 12th on the weſt ſide turn pro- 
letters were tranſpoſed, Having viewed him for two of the diſk of the planet, which makes it probable that bablf has a 
years, he was ſurpriſed to ſee him become quite round the ring has a rotation round an axis: but whether or it 0900 
without theſe appendages, and then after ſome time to not this is the caſe with Saturn himſelf has not been : 
His ring aſſame them as before, Theſe adjoining globes were diſcovered, on account of the deficiency of ſpots by 106 


ern diſco. What are now called the anſæ of his ring, the true 
vered by ſhape of which was firſt diſcovered by Huygens about 
Huygens. 40 years after Galileo, firſt with a teleſcope of 12 fect, 


which it might r He has indeed two Belts diſco- 
belts, diſcovered with very long teleſcopes, which ap- vered ou 
pear parallel to that formed by the edge of the ring Saturn. 


and then with one ef 23 feet, which magnified objects 
100 times, From the diſcoveries made by him and 
other aſtronomers, it appears that this planet is ſur- 
rounded by a broad thin ring, the edge of which re- 
AcQs little or none of the fan's light to ns, but the 
planes of the ring reflect the light in the ſame manner 
that the planet itſelf does; and if we ſuppoſe the dia- 
meter of Saturn to be divided into three equal parts, 
the diameter of the ring is about ſeven of theſe parts. 
The ring is detached from the body of Saturn in ſuch 
2 manner, that the diſtance between the innermoſt part of 
the ring and the body is equal to its breadth. If we had 
a view of the planet and his ring, with our eyes, per- 
pendicular to one of the planes of the Jatter, we ſhould 
ſee them as in fig. 80, : but our eye is never ſo much ele- 
vated above either plane as to have the viſual ray ſtand 
at right angles to it; nor indeed is it ever elevated more 
than about 30 degrees above it; ſo that the ring, be- 
ing commonly viewed at an oblique angle, appears of 
an oval form, and through very good teleſcopes donble, 
as repreſented fig. 18. and 153. Both the outward 
und inward-rim is projected into an ellipſis, more or 
leſs LA to the different degrees of obli- 
quity with which it is viewed. Sometimes our eye is 
in the plane of the ring, and then it becomes inviſible ; 
either becauſe the outward edge is not fitted to reflect 
the fan's light, or more probably becauſe it is too thin 
to be feen at ſuch a diſtance. As the plane of this 
ring keeps always parallel to itſelf, that is, its ſnuation 
in one part of the orbit is always parallel to that in any 
other part, it diſappears twice in every revolution of the 
planet, that is, about once in 15 years; and he ſome- 
times appears quite round for nine months together. 
At other times, the diſtance betwixt the body of the 
planet and the ring is very perceptible ; inſomuch that 
Mr Whiſton tells ns of Dr Clarke's father having ſeen 
a ſtar throngh the opening, and ſuppoſed him to have 


above mentioned; but theſe are rectilincar when the 
ring appears elliptic, as in fig. 81. and ſeem to be 
permanent, In 1683, however, Dom. Caſſini and 
Fatio perceived a bright ſtreak upon Saturn, which 
was not permanent like the dark belts, but was viſible 
one day and diſappeared the next, when another came 
into view near the edge of his diſk. This induced 
Caſſini to ſuppoſe, that Saturn might have a rotation 
round his axis; but the diſtance of this planet is fo 
great, that we can ſcarce hope to determine his revo- 
lation ſo accurately as that of the others. It diſ- 
appeared in May 3789; the earth being abont to paſs 
from its northern ſide, which is enlightened, to the 
ſouthern, which is obſcure. 

The aſtronomer-royal (Dr Maſkelyne) informs ns 
of this diſappearance in 1789, and reappearance in 
1790, in the following manner: On May zd and 
Auguſt 26th 1799, the plane of Saturn's ring will 
paſs through the earth; in October 11th it will paſs 
* the ſun ; and January 29th 1790 it will again 

ſs through the earth. Hence, and ſuppoſing with 

de Ja Lande that the ring is but juſt viſible with 
the beſt teleſtopes in common uſe, when the ſan is ele- 
vated 3“ above its plane, or 3 days before the plane paſſes 
through the ſan, and when the earth is elevated 23“ a- 
bove the plane, or one day from the carth's paſling it, 
the phenomena of diſappearance and reappearance may 
be expected to take place as follows. * 

« May 2d 1789, Saturn's ring will diſappear; 
the earth being about to paſs from its northern ſide, 
22 is enlightened, to its ſouthern ſide, which is ob- 
cure. — 

« Avpnſt 27th, the earth having repaſſed to the 
northern or enlightened ſide, the ring will reappear. 

« OdQober ®th, the ring will diſappear ; its plane 
being near paſſing through the fun, when it will change 
its culightened {ide from the northern to the ſouthern 
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1 
one, conſequently the dark ſide will be then turned to 


ances of Ce- the carth. 


% January 30th 1790, the earth having paſſed from 
the northern or dark fide of the ring, to the ſouthern 
or enlightened one, the ring will vilible, to 
continue ſo until the year 1803.“ 

In the diagram, fig. 159 are delineated the phaſes 
of the ring from its full appearance in the year 1782 
to 4 diſappearance in 1789, and its full reappearance 
1799. 

Sarurn is ſtill better attended than Jupiter (ſee ſig. 
13, and 186) ; having, beſides the ring abovementioned, 
no fewer than five moons continually circulating round 
him. The firſt, at the diſtance of 2.097 ſemidiameters 
of his ring, and 4.893 of the planet itſelf, performs its 
revolution in 1d. 2th. 18' 27”; the ſecond, at 2.686 
ſemidiameters of the ring, and 6.268 of Saturn, re- 
volves in 2d. 17h. 4r' 22”: the third, at the di- 
ſtance of 8.754 ſemidiameters of Saturn, and 3.752 of 
the ring, in 4d, 12h. 25 12”; the fourth, called 
the Huygenian ſatellite, at 8.698 ſemidiameters of the 
ring, and 20.295 of Saturn, revolves in 15d. 21 h. 41 
12” / while the fifth, placed at the vaſt diſtance of 
$9.154 ſemidiameters of Saturn, or 25. 348 of his ring, 
does not perform its revolution in leſs than 79d. = 
47 o. The orbits of all theſe ſatellites, except the 
fifth, are nearly in the ſame plane, which makes an 
angle with the plane of Saturn's orbit of about 31; 
and by reaſon of their being inclined at ſuch large 
angles, they cannot paſs either acroſs their primary or 
behind it with reſpect to the earth, except when very 
near their nodes; ſo that eclipſes of them happen much 
more ſeldom than of the ſatellites of Jupiter. There 
is, however, an account in the Philoſ. Tranſact. of an 
occultation of the fourth ſatellite behind the body of 
Saturn; and there is a curious account by Caſlini, in 
the Memoirs of the Royal Academy for 1692, of a 
fixed ſtar being covered by the fourth ſatellite, ſo that 
for 13 minutes they appeared both as one ſtar. By 
reaſon of their extreme ſmallneſs, theſe ſatellites cannot 
be ſeen unleſs the air is very clear; and Dom, Caſſini 
for ſeveral years obſerved the fifth ſatellite to grow leſs 
and leſs as it went throngh the eaſtern part of its or- 
bit antil it became quite inviſible, while in the weſtern 
part it gradually became more and more bright until 
it arrived at its greateſt ſplendor,—** This phenomenon 
(ſays Dr Long) cannot be better accounted for than 
by ſuppoſing one half of the ſurface of this ſatallite to 
he unfit to reflect the light of the ſun in ſufficient 
quantity to make it viſible, and that it turns round its 
axis nearly in the ſame time as it revolves round its 
primary ; and that, by means of this rotation, and 
keeping always the ſame face toward Saturn, we upon 
the earth may during one half of its periodical time, 
de able to fee ſacceſſively more and more of its bright 
fide, and daring the other half of its period have more 
and more of the ſpotted or dark ſide turned toward ns, 
In the year 1705, this ſatellite unexpectedly became 
viſible in all parts of its orbit through the very ſame 
teleſcopes that were before often made uſe of to view 
it in the eaſtern part without ſacceſs : this ſhows the 
ſpots _ this ſatellite, like thoſe vpon Jupiter and 
fome other of the primary planets, are not permanent, 
but ſubject to change.“ 


8. With regard to the Gcorgium Sidus, ſtill leſs is 
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known than of Saturn. Its a magnitude is ſo Appear- 
ſmall, that it can ſeldom be ſeen with the naked eye; 2ncevofCe- 
and even with the teleſcope it appears but of a few ſe- \eal Bo: 
conds diameter. It is attended by two ſatellites at Teleſeopes, 
the proportional diſtances marked in fig. 82. according 
to 25 obſervations of Mr. Herſchel ; but he had not 109 
an opportunity of obſerving them long enough to de- CO 
termine their perſodical times with exactneſs ; though , 4 by 
he ſuppoſes the innermoſt to perform its revolution in .o ſatel- 
about eight days and three quarters, the other in thir- lites. 
teen days and a half: 110 
9. The Comets, viewed through a teleſcope, have a Of the co- 
very different appearance from any of the planets, mets. 
The nucleus, or ſtar, ſeems much more dim. Sturmius 
tells us, that obſerving the comet of 1680 with a te- 
leſcope, it appeared like a coal dimly glowing ; or a 
rude maſs of matter illuminated with a duſky famid 
light, leſs ſenſible at the extremes than in the middle; 
and not at all like a ſtar, which appears with a round 
diſk and a vivid light. 
Hevelius obſerved of the comet in 166r, that its 
body was of a yellowiſh colour, bright and conſpicu- 
ous, but without any glittering light, In the middle 
was a denſe ruddy nucleus, almoſt equal to Jupiter, 
encompaſſed with a much fainter, thinner matter.— 
Feb. 5th. The nucleus was ſomewhat bigger and 
brighter, of a gold colour, bnt its light more duſky 
than the reſt of the ſtars ; it 8 alſo divided in- 
to a number of parts. —Feb. 6th. The nuclei {till ap- 
peared, though leſs than before. One of them on the 
left ſide of the lower part of the diſk appeared to be 
much denſer and brighter than the reſt ; its body 
round, and repreſenting alittle lucid ſtar ; the nuclei ſtill 
encompaſſed with another kind of matter, -Feb, 1oth. 
The nuclei more obſcure and confuſed, but brighter 
at top than at bottom.—Feb. r3rh. The head dimi- 
niſhed much both in brightneſs and in magnitade,— 
March 2d. Its roundnefs a little impaired, and the 
edges lacerated.— March 28th. Its matter much diſ- 
perſed ; and no diſtin nucleus at all appearing, 
Wiegelius, who ſaw through a teleſcope the comet 
of 1664, the moon, and a little cloud illuminated by 
the ſan, at the ſame time; obſerved that the moon ap- 
peared of a continued luminous ſurface, but the comet 
very different being perfectly like the little clond en- 
lightened by the ſan's beams, > 
The comets, too, are to appearance ſurrounded with Their at- 
atmoſpheres of a prodigious ſize, often ariſing ten times moſpheres 
higher than the nucleus. They have often likewiſe and phaſes, 
different phaſes, like the moon, 112 
« The head of a comet (ſays Dr Long) to the eye, Dr Long's 
unaſſiſted by glaſſes, appears ſometimes like a cloudy acecunt of 
ſtar ; ſometimes ſhines with a dull light like that of them. 
the planet Saturn; ſome comets have been ſaid to 
equal, ſome to excced, ſtars of the firſt magnitude; 
ſome to have ſurpaſſed Jupiter, and even Venus; and 
to have caſt a ſhadow as Venus ſometimes does. 
« The head of a comet, ſcen throngh a good tele- 
ſcope, appears to conſiſt of a ſolid globe, and an at - 
moſphere that ſurrounds it. The folid part is fre- 


quently called the nucleus; which through a teleſcope 
is caſily diſtinguiſhed from the atmoſphere or hairy ap- 

pearance. 
« A comet is generally attended with a blaze or 
tail, whereby it is diſtinguiſhed from a ſtar or planet; 
a3 
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been all the while under the 
ance is called a beam. 

« The nucleus of the comet of 1618 is ſaid, a few 
days after coming into view, tohave broken into three 
or four parts of irregular figures, One obſerver com- 
pares them to ſo many burning coals ; and ſays they 
changed their ſituation while he was looking at them, 
as when a perſon ſtirs a fire ; and a few days after were 
broken into a great number of ſmaller pieces, Another 
account of the ſame is that on the iſt and 4th of De- 
cember, the nucleus appeared to be a round, ſolid, and 
lumiuous body, of a duſky lead colour, larger than any 
On the 8th of the ſame 
month it was broken into three or four parts of irre- 
gular figures ; and on the 20th was changed into a 
cluſter of ſmall ſtars. 

« As the tail of a comet is owing to the heat of the 
ſun, it grows larger as the comet approaches near to, 
and ſhortens as it recedes from, that luminary. If 
the tail of a comet were to continue of the ſame length, 
it would appear longer or ſhorter according to the dif- 
ferent views of the ſpectator; for if his eye be in a line 
drawn through the middle of the tail lengthwiſe, or 
nearly ſo, the tail will not be diſtinguiſhed from the 
reſt of the atmoſphere, but the whole will appear 
round; if the eye be a little out of that line, the tail 
will appear ſhort as in fig. 83.and it is called a bearded 
comet when the tail hangs down towards the horizon, 
as in that figure, If the tail of a comet be viewed ſide- 
ways, the whole length of it is ſeen. It is obvoius to 
remark, that the nearer the eye isto the tail, the great- 
er will be the apparent length thereof. 

« The tails of comets often appear bent, as in fig. 
24 and 85, owing to the reſiſtance of the æther; which, 
though extremely ſmall, may have a ſenſible effect on 
ſo thin a vaponr as the tails conſiſts of. This bencing 
is ſeen only when the carth is not in the plane of the 
orbit of the comet continued. When that plane paſles 
thro” the eye of the ſpectator, the tail appears ſtraight, 
as in fig. 86, 87. | 

« Longomontanns mentions a comet, that, in 1618, 
Dec. 10th, had a tail above 100 Wegrees in length; 
which ſhows that it muſt then have been very near the 
earth, The tail of a comet will at the ſame time ap- 
pear of different length in different places, according 
as the air in one place is clearer than in another, It 
need not be mentioned, that in the ſame place, the dif- 
ference in the eyes of their ſpectators will be the cauſe 
of their diſagreeing in their eſtimate of the length of 
the tail of a comet. 

« Heyelius is very particular in telling us, that he 
obſerved the comet of 1665 to caſt a ſhadow upon the 
tail; for in the middle thereof there appeared a dark 
line. It is ſomewhat ſurpriſing, that Hooke ſhould 

e poſtive in affirming, on the contrary, that the 
place where the ſhadow of that comet ſhonld have been, 
if there had been any ſhadow, was brighter that any 
other part of the tail, He was of opinion that comets 
have ſome light of their own. His obſervacions were 
made in a hurry ; he owns they were ſhort and tranſito- 
ry: Hevelius's were made with ſo much care, that 
therc is more reaſon to depend upon them. Dom, Caſ- 
uni obſcrycd, in the tail of the comet of 1680, a dark- 


rizon ; ſuch an appear- 


Wo oo M&M TL 


; - Ga | 
Appear- as it is alſo by its motion. Sometimes the tail only of 
ancesol Ce- a comet has been viſible at a place where the head has 


neſs in the middle ; and the like was taken notice of 
by a curious obſerver in that of 1744. 

« There are three comets, viz. of 1680, 1744, 
1759, that deſerve to have a farther account given of 
them. The comet of 1680 was remarkable for its 
near approach to the ſun ; ſo near, that in its perihe- 
lion it was not above a fixth part of the diameter of 
that luminary from the ſurface thereof, Fig. 8s, ta- 
ken from Newton's Principia, repreſents ſo much of 
the trajectory of this comet as it paſſed through while 
it was viſible to the inhabitants of our earth, in goin 
from and returning to its perihelion. It ſhows alſo 
the tail as it appeared on the days mentioned in the 
figure, The tail, like that of other comets, increaſed 
in length and brightneſs as it came nearer to the ſun ; 
and grew ſhorter and fainter as it went farther from 
him and from the earth, till that and the comet were 
too far off to be any longer viſible. 

« The comet of 1744 was firſt ſeen at Lauſanne in 
Switzerland, Dec. 13th, 1743, N. S. From that time 
it increaſed in brightneſs and magnitude as it was co- 
4 nearer to the ſun, The diameter of it, when at 
the diſtance of the ſun from us, meaſured about one 
minute; which brings it out equal to three times the 
diameter of the earth, It came ſonear Mercury, that, 
if its attraction had been proportionable to its magni- 
tude, it was thonght probable it would have diſturbed 
the motion of that planet. Mr Betts of Oxford, how- 
ever, from ſome obſervations made there, and at Lord 
Macclesfield's obſervatory at Sherburn, found, that 
when the comet was at its leaſt diſtance from Mercury, 
and almoſt twice as near the ſun as that planet was, it 
was ſtill diſtant from him a fifth part of the diſtance 
of the ſun from the earth ; and could therefore have no 
effect upon the planet's motions. He judged the co- 
met to be at leaſt equal in magnitude to the earth. He 
ſays, that in the evening of Jan. 23, this comet ap- 
peared exceedingly diſtinct and bright, and the diame- 
ter of its nuclens nearly equal to that of OE Its 
tail extended above 16 degrees from its body; and was 


Sect. II. 


Appear- 


ances oſ Ce- 
leſtial Bo- 

and Np 

Teleſcopes. 


— —ę— 


116 


Account of 


comet 


of 1680, 


117 
Of that of 
1744. 


in length, ſuppoſing the ſun's parallax 10”, no leſs than 


23 millions of miles. Dr Bevis, in the month of May 
1744, made four obſervations of Mercury, and found 
the places of that planet, calculated from correct 
tables, differed fo little from the places obſerved, as to 
ſhow that the comet had no influence upon Mercury's 
motion. 

The nucleus, which had before been always round, 
on the 10th of February appeared oblong in the di- 
rection of the tajl, and ſeemed divided into two parts 
by a black ſtroke in the middle. One of the parts 
had a fort of beard brighter than the tail ; this beard 
was ſurrounded by two unequal dark ſtrokes, that ſe- 
parated the beard from the hair of the comet. The 
odd phenomena diſappeared the next day, and nothing 
was {cen but irregular obſcure ſpaces like ſmoke in the 
middle of the tail; and the head reſumed its natural 
form. Feb. 15th, the tail was divided into two branches; 
the eaſtern part about ſeven or eight degrees long, the 
weſtern 24. On the 23d, the tail began to be bent; it 
ſhowed no tail til] it was as near to the ſun as the or- 
bit of Mars; the tail grew longer as it approached 
nearer the ſun; and at its greateſt length' was com- 
puted to equal a third part of the diſtance of the earth 
fromthe ſun. Fig. 34. is a vicw of this comet, taken 
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by an obſerver at Cambridge. I remember that in 
ances of Ce- viewing it I thought the tail ſeemed to ſparkle, or vi- 
leſtial Bo- brate luminous particles. Hevelius mentions the like 
nn in other comets; and that their tails lengthen and 
— ſhorten while we are viewing. This is probably ow- 
113 ing to the motion of our air. 
Of the co- The comet of 1759 did not make any conſidera- 
met of ble appearance by reaſon of the unfavonrable ſituation 
1759. of the earth all the time, its tail might otherwiſe have 
been conſpicuous ; the comet being then too near the 
ſun to be ſeen by us; but deſerves our particular conſi- 
deration, as it was the firſt that ever had its return 
foretold.”” See the following Scction. 
Hevelius gives pictures of comets of various ſhapes ; 
as they are deſcribed by hiſtorians to have been like a 
ſword, a buckle, a tun, &c. Theſe are drawn by 
fancy only, from the 2 in words. He gives, 
however, alſo pictures of ſome comets, engraved b 
his own hand from the views he had of them throu 
a very long and excellent teleſcope. In theſe we find 
changes in the nucleus and the atmoſphere of the ſame 
comet. The nucleus of the comet of 1661, which in 
one obſervation appeared as one round body, as it 
is repreſented in fig. 87. in ſubſequent views ſeemed 
to conſiit of ſeveral ſmaller ones ſeparated from one 
another, as in fig. 26. The atmoſphere ſurround- 
ing the nucleus, at different times, varied in the extent 
thereof; as did alſo the tail in length and breadth. 


The nuclei of other comets, as has already been ob- 


ſcrved, have ſometimes phaſes like the moon. Thoſe 
of 1744 and 1769 had both this Kind of appearance. 
119 See fig. 34. 

Number of 10. The fixed ſtars, when viewed through the beſt te- 
fixed ſtars leſcopes, appear not at all magnified, but rather dimi- 
increaſed niſhed in bulk; by reaſon, as is thought by ſome, that 
by tele== the teleſcope takes off that twinkling appearance they 
cope. make to the naked eye; but by others more probably, 
that the teleſcopic tube excludes a quantity of the rays of 
light, which are not only emitted from the particular 
ſtars themſelves, but by many thouſands more, which fall- 
ing upon our eye-lids and the atrial particles about us, 
are reflected into our eyes ſo ſtrongly as to excite vi- 
brations, not only on thoſe points of the retina where 
the images of the ſtars are formed, but alſo in other 
points at the ſame diſtance ronnd about. This with- 
out the teleſcope makes us imagine the ſtars to be 
mach bigger than when we ſee them only by a few 
rays coming directly from them, ſo as to enter our 
eyes without being intermixed with others. The num- 
ber of ſtars appears increaſed prodigiouſly through the 
teleſcope; 70 ſtars have been counted in the conſte}- 
lation called Pleiades, and no fewer than 2000 in that 
of Orion. The late improvements of Mr Herſchel, 
however, have ſhown the number of ſtars to be ex- 
ccedingly beyond even what the diſcoveries of former 
aſtronohiers would induce us to ſuppoſe. He has alſo 
ſhown, that many which to the eye, or through ordi- 
nary glaſſes, appear ſingle, do in fact conſiſt of two 
or more ſtars; and that the galaxy or milky-way owes 
its light entirely to multitudes of ſmall ſtars placed ſo 
cloſe that the naked eye, or even ordinary teleſcopes, 

cannot diſcover them. 
He has ſhown alſo, that the nebulæ, or ſmall whitiſh 
ſpecks, diſcoverable by teleſcopes in various parts of the 
keavens, are owing to the ſame cauſe, Former aſtro- 
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nomers conld only reckon 103 ; but Dr Herſchel has Conclufions 
diſcovered :--wards of 1250. He has alſo diſcovered a from the 
ſpecies of them, which he calls p/aretary nebulæ, on ſoregoing 
account of their brightneſs and ſhining with a well- —_— 
defined diſk, being alſo capable of being magnified wy G_- 
more than the fixed ſtars. 


SECT. III. Concluſions from the foregoing Appear- 


ances. , 


Tux conjectures which have been formed concern- 
ing the nature of the celeſtial bodics are ſo numerons, 
that a recital of them would fill a volume ; while at the 
ſame time many of them are ſo ridiculons, that abſur- 
dity itſelf would ſeem almoſt to have been exhauſted 
on this ſubject. 121 

1. As a ſpecimen of what were the opinions of the Opinions of 
ancient philoſophers concerning the nature of the ſun, the ancient 
it may ſuffice to mention that Anaximander and Anaxi- on rng 
menes held, thatthere was a circle of fire all along the chores 
heavens, which they called the circle of the ſun; be- 
tween the earth and this fiery circle was placed another 
circle of ſome opaque matter, in which there was a hole 
like the mouth of a German flute. Through this hole 
the light was tranſmitted, and appeared to the inhabi- 
tants of this carth as a round and diſtinct body of fire. 
The eclipſes of the ſun were occaſioned by ſtopping 
this hole. 

We muſt not, however, imagine, that the opinions 
of all the ancients were equally abſurd with thoſe of 
Anaximander and Axaximenes. Many of them had 
more juſt notions, though very imperfect and obſcure. 
Anaxagoras held the ſun to be a fiery globe of ſome 
ſolid ſubſtance, bigger than Peloponneſus; and many 
of the moderns have adopted this notion, only increa= 122 
ſing the magnitude of the globe prodigiouſly. Sir Of Sir lſaac 
Iſaac Newton has propoſed it as a query, Whether the Newtou. 
ſun and fixed ſtars are not great Earths made vche- 
mently hot, whoſe parts are kept from fuming away 
by the vaſt weight and denſity of their ſuperincumbent 
atmoſpheres, and whoſe heat is preſerved by the pro- 
digious action and reaction of their parts upon one 123 
another? But though Sir Iſaac has propoſed this as a Of the ex- 
query and taken the exiſtence of a ſolar atmoſphere for iſtence of 2 
granted, there have yet been no proofs adduced in favour ſolar at- 
of that opinion beſides thoſe of analogy and probability. * 
There is however, an appearance in the heavens term- 134 
ed the ſemita lumineſa, or zodiacal light, which is now Semita lu- 
generally ſuppoſed to be owing to the ſun's atmoſphere. minoſa, or 
This was firſt diſcovered by Dom. Caſſini in 1683, It zdiacal 
is ſomething like the milky-way, a faint twilight, or Licht. 
the tail of a comet, thin enough to let ſtars be ſeen 
through it, and ſeems to ſurround the ſun in the form 
of a lens, the plane whereof is nearly coincident with 
that of the ſun's equator. It is ſeen ſtretched along 
the zodiac, and accompanies the ſun in his annual mo- 
tion through the twelve ſigns. Each end terminates 
in an angle of about 21“: the extent of it in length 
from cither of the angular points varies from 50 to 1000 
it reaches beyond the orbit of Venus, but not ſo far 
as that of the earth. The breadth of it near the ho- 
rizon is alſo various; from 12 almoſt to 200: near the 
ſun, where it may reaſonably be ſuppoſed to be broad. 
eſt, it cannot be ſeen. This light is weakeſt in the 
morning and ſtrongeſt at night; diſappearing in full 
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Concluſions moonlight or in ſtrong twilight, and therefore is not 
from the ar all vilible about midſummer in places [O ncar either 
foregoing of the poles 25 to have their twilight all the night long, 
Appear bat may be ſcen in thoſe places in the middle of win- 
2 ter both morning and evening, as it may in places un- 
der and near the equator all the year round, In north 

latitude it is moſt conſpicuous after the evening twi- 

light about the latter end of February, and before the 

morning twilight in the beginning of October ; for at 

thoſe times it ſtands moſt ere& above the horizon, and 

is therefore cleareſt from the thick vapours of the twi- 

light. Beſides the differcuce of real extenſion of this 

light in length and breadth at different times, it is di- 

miniſhed by the nearneſs of any other light in the ſky ; 

not to mention that the extent of it will be differently 
determined by different ſpectators according to the 

r25 Kgoodneſsof their eyes. ; 

Caſſini'sex- Caſſini inquiring into the cauſe of this Hght, ſays 
pla nation firſt, that it might be owing to a great number of 
of this phe- ſmall planets ſurrounding the ſun within the orbit of 
nomenon. Venus; but ſoon rejects this for what he thinks a 
more probable ſolution, viz. that as by the rotation 

of the ſun ſome groſs parts are thrown ap on his 

ſurface, whereof ſpots and nebuloſities are formed; 

ſo the great rapidity wherewith the equatorial parts 

are moved, may throw out to a conſiderable diſtance 

a number of particles of a much finer textare, of ſuf- 

ficient denſity to reflect light: now, that this light 

was cauſed by an emanation from the ſun, ſimilar to 

126 that of the ſpots, he thought probable from the fol- 
Suppoſcs lowing obſervation : That after the year 1638, when 
ſome analo- this light. began to grow weaker, no ſpots appeared 
py between yyon the ſupry. whereas, in the preceding years, they 


—— were frequently ſeen there ; and that the great inequa- 
— lity in the intervals between the times of the appear- 
light. ances of the ſolar ſpots has ſome analogy to the irre- 


lar returns of weakneſs and ſtrength in this light, 
in like circumſtances of the conſtitution of the air, 
and of the darkneſs of the ſky. Caſſini was of opi- 
nion that this light in the zodiac, as it is ſubject to 
great increaſe at one time aud diminution at another, 
may ſometimes become quite imperceptible ; and thought 
this was the caſe in the years 1665, 1672, and 1681, 
when he ſaw notbing of it, though he ſurveyed with 
great attention thoſe parts of the beaven where, ac- 
cording to his theory, it muſt have appeared if it had 
been as viſible then as it was in others. He cites alſo 
paſſages out of ſeveral authors both ancient and mo- 
dern, which make it probable that it had been ſeen 
both in former and latter ages, but without being ſuf- 
ficiently attended to, or its nature inquired into. It had 
been taken for the tail of a comet, part of the twilight, 
or a meteor of ſhort continuance; and he was fully 
convinced of its having appeared formerly, from a 

allage in an Engliſh book of Mr Childrey's, printed 
in 1651. This paſſage is as follows: 

« Therc is ſomething more that we would recom- 
mend to the obſervation of rhe mathematicians; name- 
ly, that in the month of February, and a litile before 
and after it (as I have obſerved for ſcveral years), about 
ſix o'clock in the evening, when the twilight has en- 
tircly left the horizon, a path of light tending from 
the twilight towards the Pleiades, and touching them 

as jt. were, preſented itſelf very plainly to my view. 
This path is to be ſeen when the weather is clear, but 
| 2 
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beſt of all when the moon does not ſhine.” The ſame Concluſions 
appearance is taken notice of in Gregory's Aſtronomy, from the 
and there expreſsly attributed to the ſun's atmoſphere, foreg=ing 
With regard to the ſolar ſpots, Dr Long informs r* 
us, that“ they do not change their places upon he! 
ſun, bat adhere to his ſurface, or float in his atmo- 137 
ſphere, very near his body; and if there be 20 ſpots Pr Long's 
or aculæ upon him at a time, they all keepin the ſame 9P%i9n of 
ſituation with reſpe& to one — 2 ind, as long as ſpots, 0 
they laſt are carried round together in the ſame man- 
ner: by the motion of the ſpots therefore we learn 


what we ſhould not otherwiſe have known, that the 


ſun is a globe, and has à rotation about his axis.” 


Notwithſtanding this he tells us afterwards, „The 
ſpots, generally ſpeaking, may be ſaid roadhere to the 
un, or to be ſo near him as to be carried round upon 
him uniformly ; nevertheleſs, ſometimes, thoagh rare- 
ly, a ſpot has been ſecn to move with a velocity a little 
ifferent from the reſt ; ſpots that were in different pa- 
rallels have appeared to be carried along, not keeping 
always the — diſtance, but approaching nearer to 
each other; and when two ſpots moved in the ſame 
parallel, the hindmoſt has been obſerved to overtake 
and paſs by the other. The revolution of ſpots near 
the equator of the ſun is ſhorter than of thoſe that are 
more diſtant from it.“ | 128 

The apparent change of ſhape in the ſpots, as they Of the ſun's 
approach the circumference of the diſk, according to revolution 
our author, is likewiſe a proof of the ſun's rotation on His axis. 
round his axis, and that they cither adhere to the ſur- 
face of the luminary, or are carried round his atmo- 
ſphere very near his ſurface. 

* The rotation of the ſan (ſays Dr Long) being 
known, we may conſider his axis and poles, and their 
ſituation, as alſo his equator, or a circle imagined to 
be drawn upon that luminous globe equally diſtant 
from his poles; we may alſo imagine leſſer circles 
drawn thereon, parallel to his equator. 

* The rotation of the ſun is according to the order 
of the ſigns ; that is, any point on the ſurface of that 
vaſt globe turns round fo as to look ſucceſſively at Aries, 
Taurus, Gemini, &c. which is alſo the way that all 
the primary planets are carried round him, though 
each of them in a plane a little different from that of 
the reſt. We muſt likewiſe obſerve, that the plane 
of the ſan's equator produced does net coincide with 
the heliocentric orbit of any of the planets, but cuts 
av one of them at a ſmall angle; it is neareſt to co- 
incidence with the orbit of Venus. 

The ſun being 2 globe at a ou diſtance from 
us, we always ſce nearly one-half of that globe at a 129 
time; but the viſible half is continually changing, by Viſible part 
the rotation of the ſun, and the revolution of the carth of the ſun's 
in her orbit. To ſpeak accurately, we do not ſee quite globe leis 
half the ſun's globe at a time, we want fo much of it I 
as the ſun's apparent diameter amounts to; which, at le. 
his mean diſtance, is about 32 minntes ; ſo much is the 
diameter of the inviſible part of the ſon greater than 
that of the vilible part: for this reaſon a ſpot may be 
about two hours longer inviſible than viſible. 

«« The time between the entrance of a ſpor upon 
the diſk and its exit therefrom, gives us nearly half 
the apparent period of the ſun's rotation, which is u- 
ſuaily in about 13 days; a ſpot that, after paſſing the 
difs aud diſappearing, returns again, gives the whole 

time, 
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Concluons time, bat not with preciſion ; becanſe the ſpot may 
from the perhaps not keep all the while exactly in the fame 
toreg9i9Z place, but have ſome floating motion of its own upon 
— the ſurface of the ſun. Dom. Callini, taking notice 
at ſeveral ſpots had often appeared in the ſame pa- 
rallel, thought that ſome particular places of the jun 
might be more diſpoſed than otbers to ſupply the mat- 
ter of theſe ſpots; and if ſo, that they would not move 
far from the place of their 22 juſt as the ſmoke of 
mount Etna, if it could be ſeen from the fun, would 
appear always to return to the ſame place of the diſk 
of the earth once every 24 hours, very nearly; ſome- 
times a little ſooner, ſometimes a little later, according 
as the ſmoke was driven by the wind from the place of 
its eruption. In conſequence of this ſuppoſition, he 


ances of ſpots carried in the ſame 2 which he 
judged to be returns of the ſame ſpots ariſing out of 
the ſame place on the ſurface of the ſun, and found 
that 27 days 22 hours and 20 ſeconds was a common 
meaſure of thoſe intervals very nearly ; this, therefore, 
he thought the moſt proper period to be taken for an 
apparent revolution of the ſolar ſpots, and conſequent- 
ly of the ſun himſelf as ſeen from the earth. Theſe 
obſervations were made in April and May, nearly in 
the ſame time of the year, and therefore are not much 
affected by the inequality of the earth's motion. The 
ſame period is confirmed by Dom. Caſſini, : 

The time of the apparent revolution of a ſpot being 
known, the true time of its going round upon the ſun 
2 may be thus found: In fig. 3. the arc AC, which in 
revolution the month of May, the carth goes through in her or- 
CEN bit in 27 days 12 hours and 20 minutes, is 26 22' ; 

* the arc ac being equal to AC : the apparent revolution 
of a ſpot is the whole circle a 6% d, or 3609, with the 
addition of the arc a c of 2622“, which makes 386? 
22': then ſay, as 386.22 is to 27d. 12h. 207; ſo is 
360? to 25 d. 15h. 167; the true time of the rotation 
of the ſun, as it would be ſcen from a fixed ſtar, 

The angle of interſection of the ſun's equator with 
the ecliptic is but ſmall, according to Scheiner being 
never more than 2®, nor leſs than 6? ; for which rea- 

13t fon he ſettled it at 7?, though Caflini makes it 74. 
Sun'snodes This plane continued cuts the ecliptic in two oppoſite 
ad limits points, which are called the /ur's nodes, being 87 of N 
and 87 of ; and two points in the ecliptic, 9 from 
the nodes, may be called the /zmits, Theſe are 89 of 
X and 8? of op. When the carth is in cither of theſe 
nodes, the equator of the ſun, if viſible, would appear 
as a ſtraight line; and, by reaſon of the vaſt diſtance 
of the ſun from us, all his parallels would likewiſe ap- 
pear as ſtraight lines; but in every other ſituation of 
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if viſible, appear as ellipſes growing wider the farther 
tlic carth js from the nodes, and wideſt of all when 
the earth is in one of her limits. 

In the preſent age (ſays Dr Long), on the 18th, 
of May, the carth is in the 89 of +, one of the nodes 
of the ſun, and conſequently the ſun's equator and pa- 
rallels, if viſible, would appear as ſtraight lines, fig. 92. 
From that time the {ſun's equator, ir, every parallel, 
begin to appear as half of an ellipſis convex, or ſwell- 
inz towards the ſouth, and growing wider every day 
to mne 20th of Auguſt, where it is at the wideſt, as in 
ig. 93, the earth being then in the 8 of 36, one of 
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compared ſeveral large intervals between the appear- 


the earth, the equator and parallels of the ſun would, 


the limits, Immediately after, the apparent curvature Concluſions 
of the ſan's equator and parallels continually decreaſes from the 
to the 19th of November, when they again appear as 2 
ſtraight lines, the earth being then in the other node. Ow” 
From that time the equator of the ſun and parallels wn 
become elliptical, convex towards the north; their 
curvature continually increaſing to the 15th of Febru- 
ary, when the carth is arrived at the other limit ; and 
their curvature then decreaſes continually to the 191th 
of May, when they again appear as ſtraight lines. E- 
very ſpot is carried round the ſun in his equator, or in 
a parallel; therefore the apparent motion of the ſpots 
upon the ſun is rectilincar every year in May and No- 
vember, at all other times elliptical.“ See fig. 16, 17. 
where the paths of ſome ſolar ſpots are delineated b 
Mr Dunn, in a manner ſeemingly inconſiſtent wit 
what is juſt now delivered from Dr Long. From a 
farther conſideration of the nature of the paths deſcri- 
bed by the ſolar ſpots, the Doctor concludes that their 
appearance may be retarded about four hours by the 
uncqual motion of the earth in its orbit. 132 
The nature and formation of the ſolar ſpots have been Of the na- 
the ſubject of much ſpeculation and conjecture. Some ture and 
have thought that the ſun is an opaque body, mou 9 7 
tainous and uneven, as our carth is, covered all e gen. PEO 
with a fiery and luminous fluid; that this fluid is ſub- 
ject to ebbing and flowing, after the manner of our 
tides, ſo as ſometimes to leave uncovered the tops of 
rocks or hills, which appear like black ſpots ; and that 
the nebuloſities about them are cauſed by a kind of 
froth, Others have imagined, that the fluid which 
ſends us ſo much light and heat, contains a nuclens or 
ſolid globe, wherein are ſeveral volcanoes, that, like 
Etna or Veſuvius, from time to time caſt vp quantities 
of bituminous matter to the ſurface of the ſun, and 
form thoſe ſpots which are ſeen thereon ; and that as 
this matter is gradually conſumed by the luminous fluid, 
the ſpots diſappear for a time, but are ſcen to riſe a- 
gain in the ſame places when thoſe volcanoes caſt up 
new matter. A third opinion is, that the ſun conſiſts 
of a fiery luminous fluid, whercin are immerſed ſeveral 
opaque bodies of irregular ſhapes ; and that theſe bo- 
dies, by the rapid motion of the ſun, are ſometimes 
buoyed or raiſed up to the ſurface, where they form 
the appearance of ſpots, which ſeem to change their 
ſhapes according as difterent ſides of them are preſent- 
ed to the view. A fourth opinion is, that the ſun con- 
ſiſts of a fluid in continual agitation ; that, by the ra- 
pid motion of this fluid, ſome parts more groſs than 
the reſt are carried up to the ſurface of the luminary, 
like the {cum of melted metal riſing up to the top in a 
furnace: that theſe ſcums, as they are differently agi- 
tated by the motion of the fluid, form themſelves into 
thoſe ſpots we ſee on the ſolar diſk ; and, beſides the 
optical changes already mentioned, grow larger, are 
diminiſhed in their apparent magnitude, recede a little 
from, or approach nearer to, PP. other, and are at laſt 
entirely diſſipated by the continual rapid motion of the 
fluid, or are otherwiſe conſumed or abſorbed. 1 
In the 64th volume of the Philoſophical Tranſac- Spots oſ the 
tions, Dr Wilſon advances a new opinion concerning fun ſuppo- 
the ſolar ſpots, viz. that they are hollows in the ſur- {4 by Dr 
face of the luminary. All the foregoing appearances 1 
(ſays he), when taken together, and when duly con- | 
lidered, ſeem to prove in the moſt couvincing manner, 
3 L that 
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Hismethod mcaſure be aſcertained. 


of meaſa- a portion of the ſun's limb, an 
ring their of the . 
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His conjec- 


1 
Conclufions that the nucleus of this ſpot (December 1762) was 


from the conſiderably beneath the level of the ſun's ſpherical ſur- 
foregoing face. 


„% The next thing which I took into conſideration 
to think of ſome means whereby I could form an 
eſtimate of its depth, At the time of the obſervation 
I had, on December 12th, remarked that the breadth 
of the fide of the umbra next the limb was about 14”; 
but, for determining the point in ym, it was alſo 
requiſite to know the inclination of the ſhelving ſide of 
the umbra to the ſun's ſpherical ſurface. And here it 
occurred, that, in the caſe of a large ſpot, this would 
in ſome meaſure be deduced from obſcrvation. For, at 
the time when the fide of the umbra is jult hid, or be- 
Zins firſt to come in view, it is evident, that a line join- 
ing the eye and its obſcrved edge, or uppermoſt limit, 
coincides with the plane of its decliviiy. By meaſuring 
therefore the diſtance of the edge from the limb, when 
this change takes place, and by repreſenting it by a 
projection, the inclination or declivity may in ſome 
For in fig. 27, let ILDK be 
ABCD a ſection 
„S L the ſun's ſemidiameter, L G the ob- 
ſerved diſtance from the limb, when the tide of. rhe 
umbra changes; then will the plane of the umbra CD 


coincide with the line E D G drawn perpendicular to 


SL at the point G. Let F H be a tangent to the 
limb at the point D, and join S D. 

« Since G L, the verſed fine of the angle LSD, is 
given by obſervation, that angle is given, which by 


the figure is equal to FD E or GDH; which angle 


is therefore given, and is the angle of inclination of the 
plane of the umbra to the ſun's ſpherical ſurface. In 
the ſmall triangle therefore CMD, which may be con- 
ſidered as rectangular, the angle MDC is given, and 
the ſide D C cqual to A B is given nearly by obſerva- 
tion ; therefore the ſide MC is given, which may be 
regarded as the depth of the nucleus withoat any ma- 
terial error. f 

« 1 had not an opportunity, in the courſe of the 
foregoing obſervations, to meaſure the diſtance G L, 
not having ſcen the ſpot at the time when cither of the 
lides of the umbra changed. It is, however, certain, 
that when the ſpot came upon the diſk for the ſecond 
time, this change happened ſome time in the night be- 
tween the 11th and 12th of December, and I judge 
that the diſtance of the plane of the umbra, when in a 
line with the eye, muſt have been about 1” 55“ fromthe 
ſun's caftern limb; from which we may ſafely conclude, 
that the nucleus of the ſpot was, at that time, not leſs 
than a ſemidiameter of the carth below the level of the 
ſun's ſpherical ſurface, and made the bottom of an 
amazing cavity, from the ſurface downwards, whoſe 
other dimenſions were of much greater extent.“ 

Having thus demonſtrated that the ſolar ſpots are 


tures con- Vaſt cavities in the ſun, the Doctor next proceeds to 
cerning the offer ſome queries and conjectures concerning the na- 


nature of 


the ſun, 


tare of the ſun himſelf, and to anſwer ſome objections 
to his hypotheſis. He begins with aſking, Whether 
it is not reaſonable to think, that the vaſt body of the 
ſan is made up of two Kinds of matter very different 
in their qualities; that by far the greateſt part is ſolid 
and dark; and that this dark globe is encompaſſed 
with a thin covering of that reſplendent ſubſtance, from 
which the ſun would ſcem to derive the whole of his 
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vivifying heat and energy ?—This, if granted, will af- Concluſions 


ford a ſatisfaQtory ſolution of the appearance of ſpots ; 
becauſe, if any part of this reſplendent ſurface ſhall be 
by any means diſplaced, the dark globe muſt neceſiar1- 


from the 
foregoing 
.ppear- 
ances 


ly appear; the bottom of the cavity correſponding io 


the nucleus, and the ſhelving ſides to the umbra. The 
ſhining ſubſtance, he thinks, may be diſplaced by the 
action of ſome claſtic vapour generated within the ſub- 
ſtance of the dark globe. This vapour, ſwelling into 
ſuch a volume as to reach up to the ſurface of the lu- 
minous matter, would thereby throw it aſide in all di- 
rections: and as we cannot expect any regularity in 
the production of ſuch a vapour, the irregular appear- 
ance and diſappearance of the ſpots is by that means ac- 
counted for; as the reflux of the luminous matter muſt 
always occaſion the dark nucleus,gradually to decreaſe, 
till at laſt it becomes indiſtinguiſhable from the reſt of 
the ſurface. 

Here an objection occurs, viz. That, on this ſuppo- 
ſition, the nucleus of a ſpot whilſt on the decreaſe ſhould 
always appear nearly circular, by the gradual deſcent 
of the luminous matter from all tides to cover it, But 
to this the Doctor replies, that in all probability the 
ſurface of the dark globe is very uneven and moun- 
tainous, which prevents the regular reflux of the fhi- 
ning matter, This, he thinks, is rendered very proba- 
ble by the enormous mountains and cayitics which are 
oblerved in the moon; and why, ſays he, may there 
not be the ſame on the ſurface of the ſun ? He thinks 
his hypotheſis allo confirmed by the dividing of the nu- 
cleus into ſeveral parts, which might ariſe 24 the lu- 
minous matter flowing in different channels in the bot- 
tom of the hollow. —The appearance of the umbra af- 
ter the nuclens is gone, he thinks, may be owing to a 
cavity remaining in the luminous matter, tho' the dark 
globe is entirely covered. | 

As to a motion of the ſpots, diſtin& from what they 
are ſuppoſed to receive from the rotation of the ſun 
round his axis, he ſays he never could obſerve any, ex- 


cept what might be attributed to the enlargement or 


diminution of them when in the neighbourhood of one 
another, 
tribute towards forming a judgment of this kind is, the 
apparent alteration of the relative place, which muſt a- 
riſe from the motion acroſs the ditk on a ſpherical ſur- 
face ; a circumſtance which I am uncertain if it has 
been ſufficiently attended to,” f 

The above mentioned hypotheſis, the Doctor thinks, 
is further confirmed by the diſappearance of the umbræ 
on the ſides of the ſpots contiguous to one another; as 
the action of the dlaſtic vapour muſt neceſlarily drive 
the luminous matter away from each, and thus as it 
were accumulate it between them, ſo that no umbra 
can be perceived. As to the luminous matter itſelf, 
he conjectures, that it cannot be any very ponderous 
fluid, but that it rather reſembles a denſe fog which 
broods on the ſurface of the ſun's dark body, His ge- 
neral concluſion we ſhall give in his own words, 

« According to the view of things given in the ſore- 
going queries, there would ſeem to be ſomething very 
extraordinary in the dark and unignited ſtate of the 
great internal globe of the fun. Docs not this ſeem 
to indicate that the luminous matter that encompaſſes 
it derives not its ſplendor from any intenſity of heat ? 
For, if this were the caſe, would not the parts under- 


ncath, 
'% 


„% But (ſays he) what would farther con- 
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Concluſions neath, which would be perpetnally in contact with that 
from the plowing matter, be heated to ſuch a degree as io be- 
foregoivg come luminous and bright? At the ſame time it muſt 
ApPear- he confeſſed, that although the internal globe was in 
—.— ns reality much ignited, yet when any part of it forming 
the nucleus of a ſpot is expoſed to our view, and is 
ſeen in competition with a ſubſtance of ſuch amazing 
ſplendor, it is no wonder that an inferior degree of 
6 light ſhould, in theſe caſes, be unperceivable. 

13 8 5 
Experiment „ In order to obtain ſome knowledge of this point, 
propoſed in I think an experiment might be tried, if we had an op- 
order to portunity of a very large ſpot, by making a contri- 
— vance in the eye- piece of a teleſcope, whereby an ob- 
hyrothclie. ſeryer could look at the nuclues alone with the naked 

eye, without being in danger of light coming from any 
other part of the ſun. In this caſe, if the obſrrver found 
no greater ſplendor than what might be expected from 
a planet very near the ſun, and illumined by as much 
of his ſurface as correſponds to the ſpot's umbra, we 
might reaſonably conclude, that the ſolar matter, at the 
depth of the nucleus, is in reality not ignited. But 
from the nature of the thing, doth there ſeem any ne- 
ceſſity for thinking that there prevails ſuch a raging and 
fervent heat as many have imagined ? It is proper here 
to attend to the diſtinction between this ſhining matter 
of the ſun and the rays of light which proceed from it. 
It may perhaps be thought, that the reaction of the 
rays upon the matter, at their emiſſion, may be pro- 
ductive of a violent degree of heat. But whoever would 
urge this argument in favour of the ſun being intenſely 
heated, as ariſing from the nature of the thing, ought 
to conſider that all poliſhed bodies are leſs and leſs diſ- 
poſed to be heated by the action of the rays of light, 
in proportion as their ſurfaces are more poliſhed, and 
as their powers of reflection are brought to a greater 
degree of perfection. And is there not a ſtrong ana- 
logy betwixt the reaction of light upon matter in caſes 
where it is reflected and in caſes where it is emitted?“ 
To this account of the ſolar ſpots, ſome objections 
have been made, particularly by Mr Wollaſton, in the 
Philoſophical Tranſactions, and M. de la Lande in 
the Memoirs of the Academy of Sciences; and to theſe 
Der Wilſon replied in the Philoſophical Tranſactions 

111 for 1783, to the following purpoſe. 

The Doc- © Firſt of all (ſays he) it has been nrged, as an ob- 
tor's reply jection of great weight, that the abſence of the umbra 
to objec- on one ſide, where ſpots are near the limb, is not al- 
—_ ways conſtant ; and of this I was ſufficiently aware, 
having ſtated three caſes from my own obſervation, 
when I did not perccive this change to take place. 
The reverend Francis Wollaſton is the only perſon 
who, in the Philoſophical Tranſactions, has beſtowed 
any remarks on my publication; and though he ac- 
knowledges that the umbra generally changes in the 
manner I have determined, yet he cxpreſles a difhiculty 
as to my concluſion, on account of this circumſtance 
not obtaining univerſally. Under ſimilar expreſſions, 
M. de la Lande produces from his own obſervations, 
which appear to have heen long continued, only three 
caſcs of the ſame kind, and four more from the ancient 
obſervations of M. Caſſini and De la Hire. In re- 
gard io theſe laſt, I am not ſure if ſuch obſolete ones 
ought to be refcrred to in a queſtion of the preſent 
kind. Theſe excellent obſervers, entertaining nothought 
that any thing of moment depended upon a nice atten- 
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tion to the form of the ſpots, might eaſily overlook Concluſions 
leſs obvious circumſtances, eſpecially when they were ſrom the 
found near the limb. We may add further, that even ſoregeing 
when they were ſo ſituated, they retain the umbra at _— 
both ends; and that whole fide of it which lies fur 
theſt from the centre of the diſk and theſe parts in the 
aggregate, they might ſometimes miſtake for the umbra 
as not deficient in auy particular place. But, even ad- 
a e, the anomaly we at preſent conſider to be much 
more frequent than can be contended for, ſtill ſuch 
caſes can only be brought as ſo many exceptions to the 
8 law or uniformity of appearance, from which 
the condition of by far the greateſt number of ſpots is 
moſt undeniably deduced. The utmoſt therefore that 
can be alleged is, that ſome few ſpots differ from all 
the reſt, or from the multitude ; and are not, like 
them, excavations in the ſun. But notwithſtanding 
theſe few inſtances where the umbra is not fonnd to 
change, when we conſider how perfeAly all ſpots re- 
ſemble one another in their moſt ſtriking features, 
there naturally riſes ſome preſumption for all under 
that deſcription we have given, partaking of one com- 
mon nature; and for this only difference in the phe- 
nomena depending upon ſomething, which does not 
neceſſarily imply a complete generical diſtinction. It 
comes therefore to be inquired, how far ſpots, which 
when near the middle of the diſk appear equal and fi- 
milar in all things, may yet differ from one another as 
excavations, or as poſſeſſing the third dimenſion of 
depth? and how far the peculiar circumſtances by 
which they may diſagree, can contribute to make ſome 
reſiſt this change of the umbra when near the limb 
much more than others ? . 
„In order to this, ſuppoſe two ſpots which occupy 
a ſpace upon the ſun correſponding to the equal arches 
GD, fig. 94. and let GM, DM, be drawn fo as to 
coincide with the plane of the excavation in ſuch a 
caſe, The breadth of the nucleus being commonl 
equal to that of the ſurrounding umbra, if the baſe 
MD of the triangle GDM conceived rectilineal, be 
divided in L, fo as ML:LD:: MD: DG; and if 
through L be drawn LS parallel to DG, then will 
DGSL be the ſcion of two ſpots having this condi- 
tion ; and which, as to ſenſe, would, when far away 
from the limb, be equal in all apparent meaſures ; tho' 
very unequal in the third dimenſion HE, or depth of 
the nucleus SL, and alſo in the inclination DGM of 
their ſides parallel to the ſpherical ſurface of the ſun. 
Now it is manifeſt from the conſtruction of the figure, 
that the diſtances AB, AK, from the limb A, when 
the ſides GS of the umbra diſappear, muſt depend 
very much on the latter of theſe two circumſtances ; 
and when, according as the angle of inclination, DGM 
is ſmaller, the reſpective ſpot will go nearer to the 
limb than the other before the ſide of the umbra GS 
vaniſhes, Burt theſe very exceptions to the general 
phenomena which we are at preſent examining are of 
this kind ; and may perhaps, from what has been now 
ſhown, proceed wholly ſrom the ſhallowneſs and the 
very gradual ſhelving of ſome few ſpots which break 
ont in certain tracts of the ſun's body, over which the 
luminous matter lies very thinly mantled. 
In order to avoid circumlocution, we may call 
that ſide of the umbra which lies nearelt the limb the 
Aareſt umbra, and the ſide oppoſite the fartheſt umbra; 
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now before ns, let us ſappoſe a ſpot of 40% over all, 


foregoing with its nucleus and umbra equally broad: then will 


the depth of the nacleus, and the apparent breadth of 


w— — the neareſt umbra, when the plane of the fartheſt comes 


to coincide with the viſaal ray, be expreſſed as in the 
following examples, where the apparent ſemidiameter 
of the ſan is ſuppoſed to be 16, and his parallax 8.5”. 


Fartheſt umbra Depth of nucle- Apparent breadth 
ſuppoſed to us in Engliſh of neareſt um- 
vaniſh when miles and ſc- bra, 
diſtant from conds. 
the limb, 

J. 1 of 4-54 2118 9.53 
Il. © 30 3.09 1442 6.02 
III. o 1s 2.09 975 4.13 
W. 0 8 1.44 672 2.37 


& Now becauſe in every aſpect of a ſpot the real 
breadth of cither the fartheſt or neareſt umbra mutt be 
to the projected or apparent breadth as radius to the 
ſine of the angle which this reſpective plane makes with 
the viſual ray, it follows, that.at any time before the 
ſpot comes ſo near the limb as is expreſſed in the above 
examples, the apparent breadth of the neareſt and fur- 
theſt umbra cannot differ ſo much as by the quantity 
there ſect down for the apparent breadth of the neareit 
when the. other is ſuppoſed to vaniſh. Regarding, 
therefore, the fartheſt and neareſt umbra of the ſpot in 
Caſe IV. as two neighbouring viſible objects which turn 
narrower by degrees as the ſpot goes towards the limb, 
we ſhould undoubtedly judge that they contract as to 
ſenſe alike ; ſince, fo long as the fartheſt could be 
perceived, the other cannot appear to exceed it by a 
quantity that we could diſtinguith ; and by the time 
the former coincides with the viſual ray, the extreme 
nearneſs to the limb would prevent our forming any 
certain judgment of either. 

« From this laſt example, therefore, it appears ma- 
nifeſt, that a ſpot anſwering to the deſcription and 
conditions therein mentioned, or one a little more ſhal- 
low, would approach the limb, and finally go off the 
diſk, without that peculiar change of the umbra on 
one ſide which is ſo obvious on common occaſions, not- 
withſtanding it were an excavation whoſe nucleus or 
bottom is ſo many miles below the level of the ſurface. 
In the four caſes above ſtated, the diſtance of the re- 
moteſt part of the nucleus from the ſun's limb, when 
the viſual ray coming from it is juſt interrupted by 
the lip of the excavation, or, in other words, the di- 
ſtance of the nucleus from the limb when it was totally 
hid, was alſo computed. Theſe diſtances are as fol- 
lows : 

ce I” - G07” Ca MI - 4.907 

3 8.90 C 
And it is remarkable, from the two laſt, how very near 
the limb a ſhallow ſpot of not more than 30“ in diame- 
ter may come before the nucleus wholly diſappears.” 

After deſcribing the method in which theſe compu- 
tations were made, the doctor proceeds thus: “ Per- 
haps it may be urged, that very ſhallow ſpots ought 
always to be known from the reſt, and diſcover them- 
{clves, by a ſurrounding umbra, very narrow, compared 
to the extent of the nucleus; but we know far too 
little of the qualities of the luminous matter, and of 
te proximate cauſes of the ſpots, to ſay any thing at 
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Conclafions and to enter more particularly into the conſideration 


all upon a point of this kind, The breadth of the 
umbra is, as aſſumed in the computations, about equal 
to that of the nuclens, though ſometimes it varies more 
or leſs; but how far theſe relative dimenſions indicate 
depth or ſhallowneſs muſt be expounded only by ob- 
ſervation, and not by any vague and imperfect netions 
of the nature and conſtitution of the fun. 

© The mention of a pit, or hollow or excavation ſe- 
veral thouſands of miles deep, reaching to that extent 
down throngh a luminous matter to darker regions, is 
ready to ſtrike the imagination in a manner unfavour- 
able to a juſt conception of the nature of the ſolar ſpots 
as now deſcribed. Upon firſt thoughts it may look 
ſtrange how the ſides and bottom of ſuch vaſt aby ſſes 
can remain ſo very long in ſight, whilſt, by the ſun's 
rotation, they are made to preſent themſelves more and 
more obliquely to our view. But when it is conſidered 
how extremely inconſiderable their greateſt depth js 
compared to the diameter of the ſun, and how very 
wide and ſhelving they are, all difficulties of this ſort 
will be entirely removed.” Unleſs, however, we duly 
attend to thele proportions, our notions npon the ſub- 
je&t muſt be very erroneous ; and it ſeems the more 
neceſſary to offer this caution, as this very thing is in- 
accurately repreſented in hg. 9. belonging to the Me- 
moir under view, and in a way that may tead to mi- 
ſtakes. Inſtead of exhibiting a ſpot as depreſſed be- 
low the ſurface of the ſun one hundredth part of his 
ſemidiameter, the ſection of it is there determined by 
two lines drawn from the circumference, and meeting 
in a point at the prodigious diſtance of one-fifth of the 
ſemidiameter below. Any reader, therefore, who 
pleaſes, by turning to fig. 95. may ſee how very ſmall 
a portion of the ſun's body is made up of the luminous 
matter when ſuppoſed every where 3967 Engliſh miles 
deep. A is a ſection of a ſpot 50“ diameter, ſituated 
in the deepeſt part of this reſplendent ſubſtance. 

«© What has now bcen inſiſted on at fo much length 
concerning the ſhallowneſs and more gradual ſhelving 
of ſome few ſpots, will alſo apply to another objection 
which Mr de la Lande views in a ſtrong light. 

« Here we find quoted the great ſpot in 1719, ſeen 
by M. Caſſini, and, for the ſecond time, that of June 
1703, ſcen by M. de la Hire; both which, on their 
arrival at the limb, are faid to have made an indenta- 
tion or dark notch in the diſk ; and this phenomenon 
is mentioned as abſolutely incompatible with ſpots be- 
ing below the ſurface. 

« It is moſt true, that if we look for any thing like 
this when the plane which coincides with the external 
boundary of the ſpots paſſes through the eye, the way 
that M. de la Lande conſiders the matter, it muſt be 
vey large indeed before the diſk could be perceived 
deficient by any dark ſegment. But may not a ſpot, 
even no larger than M. Caſſini's, conſidered as an ex- 
cavation, make, in a manner very different from this, 
ſomething like a notch; for, by the way, this pheno- 
menon is not in the Mem. Acad. nor any where elſe 
that I know of, deſcribed with any ſort of preciſion, — 
M. Caſſini's great ſpot, by which we underſtood the 
nucleus, was of 30%; and ſuppoſing the umbra equally 
broad, its diameter over all muſt have been 17 30%. It 
would therefore occupy an extent upon the ſun's ſur- 
face of 50 22' fully, Now, ſuppoſe a circular ſpace of 
that ſize upon the ſun diſtinguiſhed from the ſurround- 
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Concluſions ing luſtre by ſuch a failure of light as is peculiar to thonſands of miles deep, certain chauges of the un bra Concluſions 
from the ſome ſpots, and ſuppoſe that it juſt touches the limb, would be obſervable when near the limb, as has been from the 
faregoing jt would Mill ſubtend an angle of more than 3. This flown at ſo much length. Were they very ſhallow, or fercgeing 
— being the caſe, might not a duſky ſhade, more or leſs quite ſuperficial, both ſides of the umbra would as to — 


9 remarkable according to the darkneſs of the umbra, ſenſe contract alike in their progreſs toward the Sb 


commencing at the hmb, and reaching inwards upon 
the diſk, or in other words, a notch be perceived! 
Had M. Caſſini's ſpot been a very ſhallow excavation, 
it appears by Caſe LV. that when viewed in this aſpect, 
ſome ſmall part of the nucleus might have yet been 
viſible; and might have contributed, along with the 
ſhade of the fartheſt umbra, and the {till broader and 
deeper ſhade of the two ends of the umbra, to mark 
out the indentation. 

« Should it be faid, that theſe notches are always 
diſtinct and jet-black impreſſions on the diſk, of an 
obvious breadth, and originating entirely from the o- 
paque nucleus conceived as ſomething prominent above 
the general ſurface, this can be ſhewn inconſiſtent with 
ſome circumſtances we find accidentally mentioned in 
the caſe of M. de la Hire's ſpot ; for of this great one 
it was ſaid, that when only 8” diſtant from the limb, 
the nacleus was ſcen as a very narrow line. This was 


on June 3d 1703, at fix o'clock in the morning. Now, 


foraſmuch as at that time its alleged elevation muſt 
have been to its apparent ſubtenſe very nearly as ra- 
dius to coſine of that arch of the ſun's circumference 
whoſe verſed ſine was the 8“ of diſtance from the limb, 
it is impoſſible that its breadth could have increaſed 
ſentibly in its further progreſs towards the limb; and 
how any obvious black notch could be produced by 
= clevation contended for in this caſe is not conceiv- 
able. 

do not imagine, therefore, that the phenomena 
of notches in the diſk, ſo inconſiderable and dubious as 
theſe ſcem to be, are by any means a proof of projec- 
ting naclei, or that they are not reconcileable to ſpots 
being depreſſions on the ſun. A Jarge ſhallow excava- 
tion, with the ſloping ſides or umbra darker than the 
common, may, as has been ſhown, be more or Jeſs per- 
ceptible at the limb; and What perhaps is a further 
confirmation of this, and ſcems to evince that ſuch 
a concurrence of circumſtances is neceſlary, is, that 
ſometimes even large ſpots make no indentation. M. 
Caſſini, in Mem. Acad. Tom X. p. 581. deſcribes the 
great ſpot of 1676, which he ſaw at its entrance with 
a teleſcope of 35 feet, as an obſcure line, parallel to 
the limb: but no where mentions that it made a notch 
in it. 

* Though we now and then ſee the ſurrounding 
umbra darker than at other times; yet when ſpots 
are deep, and the umbræ but little duſky, it is indeed 
impoſſible that we ſhould ſee any thing of them, even 
though large, very near the limb: for here even the 
nucleus, which lies buried, cannot in the leaſt contri- 


for if, in caſe 4th above ſtated, the ſpot had been ſup- 
poſed ſuperficial, the apparent breadth of the ſide of 
the umbra next the centre of the diſk would have made 
them only 1.62”, and that of the ſide oppoſite 1.27”. 
Now, the whole of either of theſe quantities, and 
mach more their difference, would be quite inſenſible. 
Again, if the nucleus extended much above the com- 
mon level, whilſt the ſurrounding umbra was ſuperti- 
cial, we ſhould behold the manifeſ indications of this 
by ſuch an opaque body when ſeen very obliquely be- 
ing projected acroſs the fartheſt ſide of the umbra, and 
by hiding the whole or part of it before the time it 
would Merv diſappear. According to this or that 
condition of the ſpot, ſuch things muſt infallibly ob- 
tain by the known laws of viſion ; and hence arguments 
reſting upon ſuch principles may be denominated opti- 
cal ones. On the other hand, when ſpots are contem- 
plated near the middle of the diſk, a great variety ef 
changes are obſerved in them, which depend not upon 
poſition, but upon certain phyſical cauſes producing real 
alterations in their form and dimenſions. It is plain, 
that arguments derived from the conſideration of ſuch 
changes, and which, on that account, may be called 
phyſical arguments, can aſſiſt us but Intle in inveſtigat- 
ing their third dimenſions; and, from the nature of“ 
the thing, muſt be liable to great uncertainty. The 
author of the Memoire, in p. 511, &c. takes new 
ground, and proceeds with a number of objections de- 
pending upon that ſort of reaſoning which we have laſt 
defined. I muſt take notice, that a certain diſtinction 
has been here overlooked, which in my paper I have 
endeavoured to point out. Preſuming upon our great 
ignorance of many things which doubtleſs afteft deep- 
ly the conſtitution of that wonderful body the ſun, I 
offered in part II. an account of the productions, changes, 
and decay of the ſpots, conſidered as excavations, 
in the moſt looſe and problematical manner; ſtating 
every thing on this head in the form of queries. 
Hence I would remark, that whatever inconſiſtencies 
are imagined in the account I have delivered Part II. 
though ſach may be juſtly chargeable on certain prin- 
ciples there aſſumed, yet they onght not to be ſtated 
as preſumptions againſt the ſpots being really excava- 
tions or depreſſions in the luminous matter of the ſun. 
This opinion maſt reſt entirely upon the evidence held 
forth in the firſt part of the paper, whatever be the 
fate of the account laid down in the ſecond. It docs 
not enter there as an hypotheſis, but as a matter of fact 
previouſly eſtabliſhed by optical arguments ; and from 
optical arguments alone can there ariſe even any juſt 


bute to the effect, as it may do a little before its ſtate preſumptions againſt it. 0 139 

of evaneſcence, when ſpots are very ſhallow. Accord- It remains now only to make a ſew ſtrictures up- Remarks 

ingly, cafes of this kind are perfectly agreeable to ex- on M. de la Lande's theory of the ſolar ſpots, humbly en M. de la 

perience. | ſubmitting them tothe conſideration of the reader. The 3 of 
In reaſoning concerning the nature of the ſpots, import of it is, “ that the ſpots as phenomena ariſe from an 

and particularly about their third dimenſion, the only dark bodies like rocks, which by an alternate flux and ſpoti 

arguments which are admiſſible, and which carry with reflux of the liquid igneous matter of the ſun, ſome- 

them a perfect conviction, are thoſe grounded upon times raiſe their heads above the general ſurface, That 

the principles of optical projection. If, for example, part of the opaque rock, which at any time thus ſtands * 

the far greater number of them be excayations ſome above, gives the appearance of the nucleus, whilſt thoſe 


parts, 
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, Concluſions parts, which in each lic only a little under the igne- 
ſiom the gas matter, appcar to us as the ſurrounding umbra. 
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% In the firſt place it may be remarked, that the 
whole proceeds upon mere ſuppoſition. This indecd the 
author himſfclf very readily acknowledges. Though 
therefore it could not be diſputed by arguments deriv- 
ed from obſervation, yet conjecture of any kind, if 
equally plauſible, might fitly be employed to ſct aſide 
its credit. Without Entering into any tedious diſcuſ- 
fon, however, we ſhall confine ourſelves to ſuch parti- 
culars as appertain to the more obvious characters of 
the ſpots, and which alſo ſeem to be irreconcileable 
with the theory; and firſt of all with regard to the diſ- 
tinguiſhing features of the umbra. 

„% M. Caſſini, Mem. Acad. tom. x. p. 582. Pl. VII. 
and M. de la Hire, Mem. Acad. 1703. p. 16. and J 
may add all other obſervers, and all good repreſenta- 
tions of the ſpots, bear teſtimony to the exterior boun- 
dary of the umbra being always well defined, and tothe 
umbra itſelf being leſs and leſs ſhady the nearer it comes 
to the nucleus. Now it may be aſked, how this could 
poſſibly be, according to M. de la Lande's theory? If 
the umbra be occaſioned by our ſecing parts of the 
opaque rock which lie a little under the ſurface of the 
igneous matter, ſhould it not always be darkeſt next the 
nucleus? and, from the nucleus outward, ſhould it not 
wax more and more bright, and at laſt loſe itſelf in the 
general luſtre of the ſun's ſurface, and not terminate 
all at once in the darkeſt ſhade, as in fact it does? 
Theſe few incongruities, which meet as it were in the 
very threſhold of the theory, are ſo very palpable, 
that of themſelves they raiſe unſurmountable doubts. 
For, generally ſpeaking, the umbra immediately con- 
tiguous to the nucleus, inſtead of being very dark, as 
it ought to be, from our ſceing the immerſed parts of 
the opaque rock through a thin ſtratum of the igneous 
matter, is on the contrary very nearly of the ſame 
ſplendor as the external ſurface. 

« Concerning the nucleus, or that part of the 
opaque rock, which ſtands above the ſurface of the ſun, 
M. de la Lande produces no optical arguments in ſup- 

rt of this third dimenſion or height. Neither does 

e ſay any wag particular as to the degree of elevation 
above the ſurface, But from what has been already 
hinted in the courſe of this paper, it appears that if 
this were any thing ſenſible, it ought to be diſcovered 
by phenomena very oppoſite to thoſe which we have 
found to be ſo general. 

« Again, a flux and reflux of the igneous matter, fo 
conſiderable as ſometimes to produce a great number of 
ſpots all over the middle zone, might affect the appa- 
rent diameter of the ſun, making that which paſſes 
through his equator leſs than the polar one, by the re- 
treat of the igneous matter towards thoſe regions where 
no ſpots ever appear. But as a difference of this kind, 
of nearly one thouſandth part of the whole would be per- 
ceivable, as we learn from M. de la Lande's own ob- 
ſervations, compared with thoſe of Mr. Short in Hi- 
ſtoire Acad, 1760, p. 123. it would ſeem, that the 
theory had this difficulty alſo to combat. Further, 
when among ſpots very near one another ſome are ob- 
ſerved to be increaſing whilſt others are diminiſhing, 
how is it poſſible this can be the effect of ſuch a ſup- 
poſed flux and reflux ? This Jaſt inconſiſtency is men- 
tioned by the author himſelf, who endeayours to avoid 
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it by making a new demand upon the general ford of Concluſicns 
hypotheſis, deriving from thence ſuch qualities of the from the 


igneous matter as the caſe ſcems to require; and ſuch 
mult be the method of procceding in all ſyſtems mere- 
ly theoretical, But it is unneceſſary io pirſue at more 
length illuſive ſpeculations of this kind, eſpecially as 
we lie under a conviction founded on fact, of thetheory 
being utterly erroneous. It hardly differs in any re- 
ſpect from that propoſed by M. de la Hire, and a little 
amended by the writer of the Hiſtoire de Academie 
for 1707, p. 111. Views very much of the ſame kind 
were cven entertained by ſome ſo long ago as the days 
of Scheiner, as we find mentioned by that indefatigable 


author in his Koa Ur ſina, p. 7406.“ 
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2. Concerning the moon, it is allowed on all hands, Great ine- 
that there are prodigious incqualities on her ſurface. qualities on 


This is proved by looking at her through a teleſcope, 


the ſurface 


at any other time than when ſhe is full; for then there © the 


is no regular line bounding light and darkneſs ; but the 
confines of theſe parts appear as it were toothed and 
cut with innumerable notches and breaks; and even 
in the dark part, near the borders of the Jucid ſurface, 
there are ſeen ſome ſmall ſpaces enlightened by the 
ſun's beams, Upon the fourth day after new moon, 
there may be perceived ſome ſhining points like rocks 
or ſmall iſlands within the dark body of the moon; but 
not far from the confines of light and darkneſs there 
are obſerved other little ſpaces which join to the en- 
lightened ſurface, but run out into the dark ſide, which 
by degrees change their figure, till at laſt they come 
wholly within the illuminated face, and have no dark 
parts round them at all Afterwards many more ſhin- 
ing ſpaces are obſerved to ariſe by degrees, and to ap- 
pear within the dark ſide of the moon, which before 
they drew near to the confines of light and-darkneſs 
were inviſible, being without any light, and totally im- 


moon 


merſed in the ſhadow. The contrary is obſerved in the 


decreaſing phaſes, where the lacid ſpaces which joined 
the illuminated ſurface by degrees recede from it, and 
after they are quite ſeparated from the confines of light 
and darkneſs, remain for ſome time viſible, till at laſt 
they alſo diſappear. Now it is impoſlible that this 
ſhould be the caſe, unleſs theſe ſhining points were 
higher than the reſt of the ſurface, ſo that the light of 
the ſun may reach them. 

Not content with perceivingAahe bare exiſtence of 
theſe lunar mountains, aſtronomers have endeavoured 
to meaſure their hight in the following manner. Let 
EGD be the ee of the moon illuminated by 
the ſun, ECD the diameter of the circle bounding light 
and darkneſs, and A the top of a hill within the dark 
part when it firſt begins to be illuminated. Obſerve 
with a teleſcope the proportion of the right line AE, 
or the diſtance of the point A from the lucid ſurface 
to the diameter of the moon ED; and becauſe in this 
caſe the ray of light ES touches the globe of the moon, 
AEC will be a right angle by 16 prop. of Euclid's 
third book; and therefore in the triangle AEC hav- 
ing the two ſides AE and EC, we can find out the 
third ſide AC; from which ſubduQting BC or EC, there 
will remain AB the height of the mountain. Ric- 
ciolus affirms, that upon the fourth day after new 
moon he has obſerved the top of the hill called & Ca- 
tharine's to be illuminated, and that it was diſtant from 


the confines of the lucid ſurface about a fixtcenth part 
of 
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Concluſions of the moon's diameter. Therefore, if CE=8, AE 
from the will be 1, and AC*=CE*+AE* by prop. 47. of Eu- 
foregoing clid's firſt book. Now the ſquare of CE being 64, 


ApPear- and the ſquare of AE being 1, the ſquare of AC will 
— — be 65, whoſe ſquare root is 8, O62, uhich expreſſes the 


length of AC. From which deducting BC=S, there 
will remain AB=0,062. So that CB or CE is there- 
fore to AB as 8 is to 0,062, that is, as 8000 is to 62. 
If thediameter of the moon therefore was known, the 
height of this mountain would alſo be known, This de- 
monſtration is taken from Dr Keil, who ſuppoſes the 
ſemidiameter of the moon to be 1182 miles; according 
to which, the mountain muſt be ſomewhat more than 
nine miles of perpendicular height: but aſtronomer's 
having now determined the moon's ſemidiameter to b 
only 1099 miles, the height of the mountain will be 
nearly 8: miles, 

In the former edition of this work, we could not 
help making ſome remarks on the improbability that 
the mountains of the moon, a planet ſo much inferior 
in ſize to the earth, ſhould exceed in ſuch vaſt propor- 
tion to the higheſt of our mountains, which are com- 
puted at little more than one-third of the height juſt 
mentioned, Our remark is now confirmed by the 
obſervations of Mr Herſchel. After explaining the 
method uſed by Galileo, Hevelius, &c. for . 
the lunar mountains, he tells us, that the former takes 
the diſtance of the top of a lunar mountain from the 
line that divides the illuminated part of the diſk from 
that which is in the ſhade to be equal to one-twentieth 
of the moon's diameter; but Hevelins makes it only one- 
twenty-ſixth. When we calculate the height of ſuch 
a mountain, therefore, it will be found, according to 
Galileo, almoſt 5; miles; and according to Hevelius 
23; miles, admitting the moon's diameter to be 2180 
miles. Mr Fergnſon, however, ſays, (Aſtronomy ex- 
plained, { 252.), that ſome of her mountains, by com- 

paring their height with her diameter, are found to be 
three times higher than the higheſt hills on earth; 
and Keil, in his Aſtronomical Lectures, has calculated 
the height of St. Catharine's hill, according to the ob- 
ſeryations of Ricciolus, and finds it nine miles. Hay- 
ing premifed theſe accounts, Mr Herſchel explains 
his method of taking the height of a lunar mountain 
from obſervations made when the moon was not in her 
2 as the method laid down by Hevelius an- 
wers only to that particular caſe: for in all others the 
projection muſt appear ſhorter than it really is.“ Let 
SLM, ſays he, or / mn, (fig. 96.) be a line drawn from 
the ſun to the mountain, touching the moon at L or /, 
and the mountain at Mor n. Then, to an obſerver 
at E or e, the lines LM, / nr, will not appear of the 
ſame length, though the mountains ſhould be of an 
equal height; for LM will be projected into on, and 
m into ON. But theſe are the quantities that are 
taken by a micrometer when we obſerve a mountain 
to project from the line of illumination. From the 
obſerved quantity en, when the moon is not in her 
quadratare, to find L M, we have the following ana- 
logy. The triangles „OL, r ML, are ſimilar ; there- 


LO 
fore Lo: LO::Lr: LM, r LM. but 


LO is the radius of the moon, and L or 6 7: is the 
obſerved diſtance of the monntain's projection; and 
L 0 is the ſinc of the angle RO LS LS; which 
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we may take to be the diſtance of the ſun from the moon Concluſions 

without any material error, and which therefore we 79m the 

may find at any given time from an ephemeris. 2 2 
« The teleſcope uſed in theſe obſervations was 9 

Newtonian reflector of ſix feet eight inches focal leng tb! 

to which a micrometer was adopted, conſiſting of two 

parallel hairs, one of which was moveable by means 

of a fine ſcrew. The valne of the parts ſhown by the 

index was determined by a trigonometrical obſervation 

of a known object at a known diſtance, and was ve- 

rified by ſeveral trials. The power was always 222, 

excepting where another is expreſsly mentioned ; and 

this was alſo determined by experiment which fre- 

quently differs from theory on account of ſome ſmall 

errors in the data, hardly to be ayoided. The moon 

having ſufficient light, an n of no more than 

four inches was made uſe of; and, ſays Mr Herſchel, 

« believe, that, for diſtinQneſs of viſion, this inſtru- 

ment is perhaps equal to any that ever was made.“ 

—With this inſtrument he obſerved a prominence, 

which he calls a rock, ſituated near the Lacus Niger of 

Hevelius, and found that it projected 41.56% To 

reduce this into miles, put R for the ſemidiameter of 

the moon in ſeconds, as given by the nautical almanack 

at the time of obſervation, and Q for the obſerved 

quantity, alſo in ſeconds and centeſimals; then it will 


I090 
be in general, R: 1090 :: Q : 922 on in miles · 


Thus it is ſound, that 41.56” is 46.79 miles. The 
diſtance of the ſun from the moon at that time was, 
by the nautical almanack, about 93® 57;” ; the ſine of 


which to the radius 1 is .9985, &c. and 1 in this 


caſe is LM= 36.85 miles. Then, by Hevelius's me- 

thod, the perpendicular height of the rock is found to be 

about one mile, At the ſame time, a great many 

rocks, ſituated about the middle of the diſk, projected 

from 25.92” to 26.56”; which gives o about 29.3 

* : ſo that theſe rocks are all leſs than half a mile 
igh. 

Theſe obſcrvations were made on the 13th of No- 
vember 1779. On the 13th of January 1780, exa- 
mining the mountains of the moon, he found that 
there was not one of them fairly placed on level ground, 
which is very neceſſary for an exact meaſurement of 
the projection: for if there ſhould be a declivity on 
the moon before the mountains, or a tract of hills pla- 
ced ſo as to caſt a ſhadow upon that part before them 
which would otherwiſe be illuminated, the projection 
would appear too large; and on the contrary, ſhould 
there be a riſing ground before them, it would appear 
too little, 

Proceeding in this cautious manner, Mr Herſchel 
meaſured the height of many of thelunar prominences, 
and draws at laſt the following concluſions.—“ From 
theſe obſervations I belicve it is cvident, that the 
height of the lunar mountains in general is greatly 
over-rated ; and that, when we have excepted a few, 
the generality do not exceed half a mile in their per- 
pendicular elevation, It is not ſo caſy to find any cer- 
rain mountain exactly in the ſame ſituation it has 
been meaſured in before; therefore ſome little differ- 
ence mult be expected in theſe meaſures. Hitherto I 
have not had an opportunity of particularly obſerving 
the three mountains mentioned by Hevelius; nor that 
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te moon's diameter, If Keill had calculated the 
height of this laſt mentioned hill according to the 
theorem I have given, he would have found (ſuppoſ- 
ing his obſervation to have been made, as he ſays, on 
the fourth day after new moon) that its perpendicular 
height could not well be leſs than between 11 and 12 
miles, I hall not fail to take the firſt opportunity of 
obſerving thele four, and every other mountain of any 
eminence; and if other perſons, who are furniſhed 
with good teleſcopes and micrometers, would take the 
quantity of the projection of the lunar mountains; 4 
make no doubt bat that we ſhould be nearly as well 
acquainted with their heights, as we are with the cle- 
vation of our own. One caution I would beg leave to 
mention to thoſe who may uſe the excellent 3; feet 
refractors of Mr Dollond, The admirable quantity 
of light, which on moſt o<cafions is fo defirable, will 
probably give the meaſure of the projection ſomewhat 
larger than the true, if not gaarded againſt by proper 
limitations placed before the object-glaſs. I have ta- 
ken no notice of any allowance to be made for the re- 
fraction a ray of liglit muſt ſuffer in paſſing through 
the atmoſphere of the moon, when it illuminates the 
top of the mountain, whereby its apparent hcight will 
be leſſened, as we are too little acquainted with that 
atmoſphere to take it into conſideration, It is allo to 
be obſerved, that this would equally affect the conclu- 
lis of Hevelins, and therefore the difference in our 
inferences would ſtill remain the ſame.” 

In the continnation of his obſervations Mr Her- 
ſchel informs us that he had meaſured the height 
of one of the mountains which had been meaſured by 
Hevelius. © Antitaurus (ſays he), the mountain 
meaſured by Hevelius, was badly ſituated; becauſe 
Moant Moſchus, and its neighbouring bills caſt a deep 
ſhadow which may be miſtaken for the natural con- 
vexity of the moon. A good, full, but juſt meaſure, 
25.105”; in miles, 29.27: therefore LM 31.7 miles, 
and the perpendicular height not quite half a mile. 
As great exactneſs was deſired in this obſervation, it 
Was repeated with very nearly the ſame reſult. Seve- 
ral other. mountains were meaſured by the ſame me- 
thod, and all his obſervations concurred in making the 
height of the lunar mountains much leſs than what 
former aſtronomers had done. Mount Lipulus was found 
to be near two-thirds of a mile; one of the Appenine 
mountains between Lacus Traſimenus and Pontus Eux- 
inns meaſured a mile and a quarter; Mons Armenia, 
near Taurus, two-thirds of a mile; Mons Leucop- 
tera three quarters of a mile. Mons Sacer project- 
e1 45.625”; but (ſays he) I am almoſt certain that 


there are two very conſiderable cavities or places where 
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the ground deſcends below the level of the convexity, 
quit before theſe mountains; fo that theſe meaſures 
mult of courſe he a good deal too large; but ſuppoſing 
them to be juſt, it follows, that ox is 50.193 miles, 
LM=54 miles, aid the perpendicular height above 
1! miles.” 

As the moon has on its ſurface mountains and val- 
leys in common wit! the earth, ſome modern aſtrono- 
mers have diſcovered a (till greater ſimilarity, viz. that 
ſome of thele are really volcanoes, emitting fire as thoſe 
on earth do. An appearance of this kind was diſco- 
vere ſome years azo by Don Ulloa in an eclipſe of 

' I 


. 


ſuppoſed to have been a hole with the ſun's light ſhin- o 
ing through it. Succeeding obſervations, however, 


have induced aſtronomers to attribute appearances o. 


this Kind to the eruption of volcanic fire; and Mr 
Herſchel has particularly obſerved ſeveral eruptions of 
the lunar volcanoes, the laſt of which he pives an ac- 
count of in the Phil. Tranſ. for 1787. “ April 19. 
19h, 36, ſidereal time. I perceive (ſays be) three 
volcanocs ia different places of the dark part of the 
new moon. Two of them are either alrcady nearly 
extinct, or otherwiſe in a ſtate of going to break out; 
which perhaps may be decided next lunation. The 
third mos an actual eruption of fire or luminous mat- 
ter. I meaſured the diſtance of the crater from the 
northern limb of the moon, and found it 4 57.3“: 
its light is much brigliter than the nucleus of the co- 
met which M. Mechain diſcovercd at Paris the 1oth of 
this month. 

« April 20. 10h. 2 ſidereal time. The volcano 
burns with greater violence than laſt night. Its dia- 
meter cannot be leſs than 3“, by comparing it with 
that of the Georgian planet: as Jupiter was near at 
hand, I turned the teleſcope to his third ſatellite, and 
eſtimated the diameter of the burning part of the vol- 
cano to be cqual to at leaſt twice that of the ſatellite ; 
whence we may compute that the ſhining or burning 
matter muſt be above three miles in diameter. It is 
of an irregular round figure, and very ſharply defined 
on the edges. The other two volcanoes are much far- 
ther towards the centre of the moon, and reſcmble / 
large, pretty faint nebulæ, that are gradually much 
brighter in the middle; but no well-defined luminous 
ſpot can be diſderned in them. Theſe three ſpots are 
plainly to be giſtinguiſhed from the reſt of the marks 
upon the n; for the reflection of the ſun's rays 
from the earth is, in its preſent ſituation, ſufficiently 
bright, with a ten- feet reflector, to ſhow the moon's 
ſpots, even the darkeſt of them; nor did I perceive 
auy ſimilar phenomena laſt lunation, though I then 
viewed the ſame places with the ſame inſtrument. 

«© The appearance of what I have called the au 
fire, or eruption of a volcano, exactly reſembled a 
ſmall piece of burning charcoal when it is covered by 
a very thin coat of whitc aſhes, which frequently ad- 
here to it when it has been ſome time ignited ; and it 
had a degree of brightneſs about as ſtrong as that with 
which ſuch a coal would be ſcen to glow in faint day- 
light. All the adjacent part of the volcanic monn- 
tain ſcemed to be faintly illuminated by the eruption, 
and were gradually more obſcure as they lay at a 
greater diſtance from the crater. This cruption re- 
ſembled much that which I faw on the 4th of May in 
the year 1783, but differed conſiderably in magnitude 
and brightneſs; for the volcano of the year 1783, 
though much brighter than that which is now burning, 
was not near ſo large in the dimenſions of its erup- 
tion: the former ſcen in the teleſcope reſembled a 
ſtar of the fourth magnitude as it appears to the naked 
eye; this, on the contrary, ſhows a vilible diſk of lu- 
minous matter very different from the ſparkling bright- 
neſs of ſtar-light.” 


Concerning the nature of the moon's ſubſtance there ConjeQuret 


Some have ima- concerning 
gined, Ker ſurface. 


have been many conjectures formed. 


Sect. III, 


the ſun, It was a bright ſmall ſpot like a ſtar near Concluſions 
the margin of the moon, and which he at that time from the 
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Sect. III. 1 


Concluſions gined, that, beſides the light reflected from the ſan, 


from the 


the moon hath alſo ſome obſure light of her own, by 


ſoregoing which ſhe would be viſible without being illuminated 


Appear- 


ances. 


by the ſun-beams. In proof of this it is urged, that 
during the time of even total eclipſes the moon is ſtill 
viſible, appearing of a dull red colour, as if obſcured 
by a great deal of ſmoke. In reply to this it hath 
been advanced, that this is not always the caſe; the 
moon ſometimes ry totally in the time of 
an eclipſe, ſo as not to be diſcernable by the beſt glaſ- 
ſes, while little ſtars of the fifth and ſixth magnitudes 
were diſtinctly ſeen as uſual. This phenomenon was 
obſerved by Kepler twice, in the years I 580 and 1583; 
and by Hevelius in 1620. Ricciolus and 1 
ſuits at Bologna, and many people throughout Hol- 
land, obſerved the ſame on April 14, 1642; yet at 
Venice and Vienna ſhe was all the time conſpicuous, 
In the. year 1703, Dec. 23, there was another total 
obſcuration. At Arles, ſhe appeared of a yellowiſh 
brown ; at Avignon, ruddy and tranſparent, as if the 
ſun had ſhone through her: at Marſcilles, one part 
was reddiſh and the other very duſky ; and at length, 
though in a clear ſky, ſhe totally diſappeared. The 
general reaſon for her appearance at all during the time 
of eclipſes ſhall be given afterwards : but as for theſe 
articular phenomena, they have not yet, as far as we 
Lacs: been ſatisfactorily accounted for, 

Different conjectures have alſo been formed concern- 
ing the ſpots on the moon's ſurface. Some philoſophers 
have been ſo taken with the beauty of the brighteſt 
places obſerved in her diſk, that they have imagined 
them to be rocks of diamonds ; and others have com- 
pared them to pearls and precious ſtones, Dr Keill 
and the greateſt part of aſtronomers now art of opinion, 
that thole are only the tops of mountains which by 
reaſon of their elevation are more capable of reflecting 
the ſun's light than others which are lower. The duſk- 
iſh ſpots, he ſays, cannot be ſeas, nor any thing of a 
liquid ſubſtance ; becauſe, when examined by the tele- 
ſcope, they appear to conſiſt of an infinity of caverns 
and empty pits, whoſe ſhadows fall within them, which 
can never be the caſe with ſeas, or any liquid ſubſtance : 
bat, even within theſe ſpots, brighter 45 are alſo 
to be obſerved ; which, according to his hy potheſis, 
ought to be the points of rocks ſtanding up within the 
cavities. Dr Long, however, is of opinion that ſe- 
veral of the dark ſpots on the moon are really wa- 
ter. May not the lunar ſeas and lakes (ſays he) have 
iſlands in them, wherein there may be pits and ca- 
verns? And if ſome of theſe dark parts be brighter 
than others, may not that be owing to the ſeas and 
lakes being of different depths, and to their having 
rocks in ſome places and flats in others ? 

It has alſo been urged, that if all the dark ſpots ob- 
ſerved on the moon's ſurface were really the ſhadows 
of mountains, or of the ſides of deep pits, they could 
not poſſibly be ſo permanent as they are found to be ; 
bat would vary according to the poſition of the moon 
with regard to the ſan, as we find thadows on earth 
are varied according as the earth is turned towards or 
from the ſun. Accordingly it is pretended, that vari- 
able ſpots are actually diſcovered on the moon's diſk, 
and that the direction of theſe is always oppoſite to the 
ſm. Hence they are found among thoſe parts which 
are ſooneſt illuminated in the increaſing moon, and in 
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the decreaſing moon loſe their light ſooner than the in- Concluſions 
termediate ones ; running round, and appearing ſome- from the 
times longer, and ſometimes ſhorter. The permanent foregoing 
dark ſpots, therefore, it is ſaid, muſt be ſome matter —_ 
which is not fitted for reflecting the rays of the ſun fo wy _ 
much as the bright parts do; and this property, we 
know by experience, belongs to water rather than land: 
whence theſe philoſophers conclude, that the moon, as 
well as our earth, is made up of land and ſcas. 147 
It has been a matter of diſpute whether the moon Whether - 
has any atmoſphere or not, The following arguments the moon 
have been urged by thoſe who take the negative ſide, has any at- 
1. The moon conſtantly appears with the ſame moſphere. 
brightneſs when there are noclouds in our atmoſphere; 
which could not be the caſe if ſhe were ſurrounded with 
an atmoſphere like ours, ſo variable in its denſity, and 
ſo frequently obſcured by clouds and vapours. 2. In 
an appulſe of the moon to a ſtar, when ſhe comes ſo 
near it that part of her atmoſphere is interpoſed be- 
tween our eye and the ſtar, refraction would cauſe the 
latter ſeem to change its place, ſo that the moon would 
appear to touch it later than by her own motion ſhe 
would do. 3. Some philoſophers are of opinion, that 
becauſe there are no ſeas or Jakes in the moon, there 
is therefore no atmoſphere, as there is no water to be 
raiſed up in vapours. 
All theſe arguments, however, have been anſwered 
by other aſtronomers in the following manner. 1. It 
is denied that the moon appears always with the ſame 
brightneſs, even when our atmoſphere appears equally 
clear, Hevelius relates, thathe has ſeveral times found 
in ſkies perfectly clear, when even ſtars of the ſixth 
and ſeventh magnitude were viſible, that at the ſame 
altitude of the n and the ſame elongation from the 
earth, and with one and the ſame teleſes pe, the moon 
and its maculz do not appear equally lucid, clear, and 
conſpicuons at all times; but are much brighter and 
more diſtin at ſome times than at others. From the 
circamſtances of this obſervation, ſay they, it is evi- 
dent that the reaſon of this phenomenon is neither in 
our air, in the tube, inthe moon, nor in the ſpectator's 
eye; but muſt be looked for in ſomething exiſting about 
the moon, An additional argument is drawn from the 
diffcrent appearances of the moon already mentioned 
in total eclipſes, which are ſuppoſed to be owing to 
the different conſtitutions of the lunar atmoſphere. 
To the ſecond argument Dr Long replies, that Sir 
Iſaac Newton has ſhown (Princip. pfop. 37. cor. 5.), 
that the weight of any body upon the moon is but a 
third part of what the weight of the ſame would be 143 
upon 12 earth : now the expanſion of the air is reci- Why the 
procally as the weight that compreſſes it: the air, light is not 
therefore, ſurrounding the moon, being preſſed toge- teiracted 
ther by a weight, or being attracted towards the centre ? rs * 
of the moon by a force equal only to one-third of that — hn 
which attracts our air towards the centre of the earth, 
it thence follows, that the lunar atmoſphere is only 
one-third as denſe as that of the earth, which is too 
little to produce any ſenſible refraQion of the ſtar's 
light. Other aſtronomers have contended that ſuch 
refraction was ſometimes very apparent. Mr. Caſſini 


ſays that he frequently obſeryed Saturn, Jupiter, and 


the fixed ſtars, to have their circular figure changed in- 
to an elliptical one, when they approached-either to 
the moon's dark or illuminated limb, though they 


3M own, 
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ſoregoing jt has 


Appear. been urged, that, granting the moon to have 


3 an atmoſphere of the ſame nature and quantity as ours, 
w—_ — no ſuch effect as a gradual diminution of light ought 
to take place; at leaſt, that we could by no means be 
capable of perceiving it. Our atmoſphere is found to 
be ſo rare at the height of 44 miles as to be incapable 
of refratting the rays of light. This height is the 
13cth part of the earth's diameter; but ſince clouds 
are never obſerved higher than four miles, we muſt con- 
clude that the vaporous or obſcure part is only one 
198oth, The mean apparent diameter of the moon 
is 31” 29”, or 1889 ſeconds: therefore the obſcure 
parts of her atmoſphere, when viewed from the earth, 
maſt ſubtend an angle of leſs than one ſecond ; which 
ſpace is paſſed over by the moon in leſs than two ſe- 
conds of time, It can therefore hardly be expected 
that obſervation ſhould generally determine whether the 
ſuppoſed obſcuration takes place or not. 

The third argument is neceſſarily inconcluſive, be- 
cauſe we know not whether there is any water in the 
moon or not; nor, though this could be demonſtrated, 
would it follow that the lunar atmoſphere anſwers no 

149 Other purpoſe than the railing of water into vapour. 
Luminous There is, however, a ſtrong argument in favour of 
ring obſerv- the exiſtence of a lunar atmoſphere, taken from the 
ed about appearance of a luminous ring round the moon in the 
8 3 time of ſolar eclipſes. In the eclipſe of May 1, 1706, 
eclipſes, Captain Stanyan, from Bern in Switzerland, writes, 

that “the ſun was totally darkened there for the ſpace 
of four minutes and a half: that a fixed ſtar aud pla- 
net appeared very bright: that his getting out of the 
eclipſe was preceded by a blood-red ſtreak of light 
from his left limb, which continued not longer than {ix 
or ſcven ſeconds of time; then part of the ſun's diſk 
appeared, all on a ſudden, brighter than Venus was 
ever ſcen in the night; and in that very inſtant gave 
light and ſhadow to things as ſtrong as moon-light uſes 
to do,” The publiſher of this account obſerves, that 
the red ſtreak of light preceding the emerſion of the 
ſun's body, is a proof that the moon has an atmo- 
ſphere ; and its ſhort continuance of five or ſix ſeconds 
— chat its height is not more than the five or ſix 
handredth part of her diameter. 

Fatio, who obſerved the ſame eclipſe at Geneva, 
tells us, that“ there was ſeen, during the whole time 
of the total immerſion, a whiteneſs which ſcemed to 
break out from behind the moon, and to encompaſs 
her on all ſides equally : this whitencſs was not well 
defined on its outward fide, and the breadth of it was 
not a twelfth part of the diameter of the moon. The 
planet appeared very black, and her diſk very well de- 
fined with the whiteneſs which encompaſſed it about, 
and was of the ſame colour as that of a white crown 
or halo of about four or five degrees in diameter, which 
accompanied it, and had the moon for its centre. A 

\ little after the ſun had begun to appear again, the 
whiteneſs, and the crown which had encompaſſed the 
moon did entirely vaniſh.” “ i muſt add (ſays Dr 
Long), that this deſcription is a little perplexed, ei- 
ther through the fault of the author or of the tranſ- 
lator ; for I ſuppoſe Fatio wrote in French; however, 
it plainly appears by it that the moon's atmoſphere was 
vitble, ſurrounded by a light of larger extent, which 
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Concluſons own, that, in ger occultations, no ſuch change could 
from the be obſerved. With regard to the fixed ſtars, indeed, 
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I think muſt be that luminous appearance (the zodiacal Concluſions 
7 mentioned from Caſlini.” Flamſtcad, who pub- from the 
liſhed this account, takes notice, that, according to foregoing 
theſe obſervations, the altitude of the moon's atmo- 4 
ſphere cannot be well ſuppoſed leſs than 130 geogra- . 
phical miles; and that probahly this atmoſphere was | 
never diſcovered before this eclipſe, by reaſon of the 
ſmallneſs of the refraction, and the want of proper 
obſervations, 
An account of the ſame eclipſe as it appeared at 
Zurich, is given by Dr Scheuchzer, in the following 
words: We had an eclipſe of the ſun, which was 
both total and annular: total, becauſe the whole ſun 
was covered by the moon; annular, not what is pro- 
perly fo called, but by refraQtion ; for there appeared 
round the moon a bright ſhining, which was owing to 
the rays of the ſun refracted through the atmoſphere 
of the moon. 
Dom. Caſſini, from a number of accounts ſent him 
from different parts, ſays, that in all thoſe Fees where 
it was total, during the time of total darkneſs, there 
was ſcen round the moon a crown or broad circle of 
pale light, the breadth whereof was about a 12th part 
of the moon's diameter: that at Montpelier, Where, 
the obſervers were particularly attentive to ſee if ney 
could diſtinguiſh the zodiacal light already mentioned, 
they took notice of a paler light of a larger extent, 
which ſurrounded the crown of light before mentioned, 
and ſpread itſelf on each fide of it, to the diſtance of 
four degrees, He then mentions Kepler's opinion, 
that the crown of light which appears round the moon 
daring the total * 6" in an eclipſe of the ſun, is 
cauſed by ſome celeſtial matter ſurrounding the moon, 
of ſufficient denſity to receive the rays of the ſun and 
ſend them to ns; and that the moon may have an at- 
moſphere ſimilar to that of our earth, which may re- 
fract the ſun's light. | 150 
A total ecliple of the ſun was obſcrved on the 22d DrHalley's 
of April O. S. in the year 1715, by Dr Halley at Lon- account of 
don, and by M. Louville of the Academy of Sciences 1 
at Paris. Dr Halley relates, that “ when the laſt part 3 5. 
of the ſun remained on his caſt fide, it grew very faint, 
and was ealily ſupportable tothe naked eye even through 
the teleſcope, for above a minute of time before the to- 
tal darkneſs; whereas, on the contrary, the eye could 
not endure the ſplendor of the emerging beams through 
the teleſcope even from the firſt moment. To this 
two cauſes perhaps concurred : the one, that the pupil 
of the eye did neceſſarily dilate itſelf during the dark- 
neſs, which before had been much contrafted by look- 
ing on the ſun : the other, that the eaſtern parts of the 
moon, having been heated with a day near as long as 30 
of ours, muſt of neceſſity have that part of its atmo- 
ſphere replete with vapours raiſed by the ſo long conti- 
nued action of the ſun; and, by conſequence, it was 
more denſe near the moon's ſurface, and more capable 
of obſtructing the ſun's beams; whereas at the ſame 
time the weſtern edge of the moon had ſuffered as long 
a night, during which there might fall in dews all the 
vapours that were raiſcd in the preceding long day; and 
for that reaſon, that part of its atmoſphere might be 
ſcen much more pure and tranſparent. 
« About two minutes before the total immerſion, 
the remaining part of the ſen was reduced toa very 
ſine horn, whoſc extremities ſecmed to looſe their _ 
Nr 1, 
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Concluſions neſs, and to become ronnd like ſtars ; and for the 


from the ſpace of about a quarter of à minute a ſmall piece of 
the ſoathern horn of the eclipſe ſeemed to be cut off 


foregoing 
Appear- 


2 from the reſt by a good interval, and appeared like an 
ce 


oblong ſtar rounded at both ends: which appearance 
would proceed from no other cauſe but the inequalities 
of the moon's ſurface : there being ſome elevated parts 
thereof near the moon's ſouthern pole, by whoſe inter- 
poſition part of that exceedingly fine filament of light 
was intercepted. A few ſeconds before the ſun was 

totally hid there diſcovered itſelf ronnd the moon a 

luminous ring about a digit, or perhaps a tenth part 

of the moon's diameter in breadth, It was of a; pale 
whiteneſs, or rather of a pearl colour, ſeeming to me 
ga little tinged with the colour of the iris and to be 
concentric with the moon ; whence I concluded it the 
moon's atmoſphere. But the great height of it, far 
exceeding that of our earth's atmoſphere, and the 
obſervations of ſome who found the breadth of the ring 
to increaſe on the weſt ſide of the moon as the emerſion 
approached, together with the contrary ſentiments of 
oſe whoſe judgments I ſhall always revere, make me 
leſs confident, eſpecially in a matter to which I gave 

not all the attention requiſite, 
« Whatever it was, this ring appeared much bright- 

er and whiter near the hody of the moon than at a 

diſtance from it; and its outward circumference, which 

was ill defined, ſeemed terminated only by the extreme 

rarity of the matter of which it was compoſed, and in 

all reſpects reſembled the appearance of an enlightened 

atmoſphere ſeen from far : but whether it belonged to 
131 the ſun or moon, I ſhall not pretend to determine. 
Flaſhes of During the whole time of the total eclipſe, I kept my 
light . teleſcope conſtantly fixed on tlie moon, in order to ob- 
to dart from ſerve what might occur in this uncommon appearance; 
behind the and I ſaw perpetual flaſhes or coruſcations of light, 
oon. which ſeemed for a moment to dart out from behind 
the moon, now here, now there, on all ſides, but 
more eſpecially on the weſtern fide, a little before the 
emerſion ; and about two or three ſeconds before it, on 
the ſame weſtern ſide, where the ſun was juſt coming 
out, a long and very narrow ſtreak of duſky but ſtrong 
red lighr 13 to colour the dark edge of the moon, 
though nothing like it had been ſeen immediately after 
the immerſion. But this inſtantly vaniſhed after the ap- 
pearance of the ſun, as did alſo the aforeſaid luminous 
ring.“ 

Mr Loaville relates, that a luminous ring of a ſilver 
colour appeared round the moon as ſoon as the ſun was 
entirely covered by her diſk, and diſappeared the mo- 
ment he recovered his light; that this ring was bright - 
eſt near the moon, and grew gradually fainter towards 
its onter circumference, where it was, however, de- 
fined ; that it was not equally bright all over, but had 
ſeveral breaks in it : but he makes no doubt of its be- 
ing occaſioned by the moon's atmoſphere, and thinks 

that the breaks in it were occaſioned by the mountains 

of the moon: he ſays alſo, that this ring had the 
moon, and not the ſun, for its centre, during the whole 
time of its appearance. Another proof brought by 
him of the moon having an atmoſphere is, that, to- 
wards the end of the total darkneſs, there was ſeen on 
that fide of the moon on which the ſun was going to 
appear, a piece of a circle of a lively red, which might 
be owing to the red rays that are leaſt refrangible be 
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ing tranſmitted throngh the moon's atmoſphere in che Conclufious 
greateſt quantity: and that he might be aſſured this from the 
redneſs did not proceed from the glaſſes of his tele- ercgeing 
ſcope, he took care to bring the red part into the mid- — 
dle of his glaſſes. | 

He lays great ſtreſs on the ſtreaks of light which he 753 
ſaw dart inſtantaneouſly from different places of the Lightning , 
moon during the time of total darkneſs, but chiefly „eee 
near the eaſtern edge of the diſæ: theſe he takes to be zu he 
lightning, ſach as a ſpeQator would ſee flaſhing ſrom moon. 
the dark hemiſphere of the earth, if he were placed 
upon the moon and ſaw the earth come between him- 
ſelf and the ſun. Now (ſays Dr Long) it is highly 
probable, that if a man had, at any time, a view of 
that half of the earth where it is night, he would ſee 
lightning in ſome part of it or other.“ Louville farther 
obſerves, that the moſt mountainous countries are moſt 
liable to tempeſts ; and that mountains being more 
frequent in the moon, and higher, than on earth, thun- *Seen®142 
der and lightning muſt be more frequent there than /. 
with us; and that the eaſtern fide of the moon would 
be moſt ſubj ect to thunder and lightning, thoſe parts ha- 
ving been heated by the ſun for half the month im- 
mediately preceding. It muſt here be obſerved, that 
Halley, in mentioning theſe flaſhes, ſays they ſeemed 
to come from behind the moon; and Louville, though 
he ſays they came ſometimes from one part and ſome- 
times from another, owns, that he himſelf only faw 
them near the eaſtern part of the diſk ; and that, not 
knowing at that time what it was that he ſaw, he did 
not take notice whether the ſame appearance was to 
be ſeen on the other parts of the moon or not. He tells 
us, however, of an Engliſh aſtronomer, who preſented 
the Royal Society with a dranght of what he ſaw in 
the moon at the time of this eclipſe ; from which Lou- 
ville ſeems to conclude that lightnings had been ob- 
ſerved by that aſtronomer near the centre of the moon's 
diſk, © Now (ſays Dr Long) thunder and lightning 
would be a demonſtration of the moon having an at- 
moſphere ſimilar to ours, wherein vapours and exhala- 
tions may be ſupported, and furniſh materials for 
clouds, ſtorms, and rempeſts. But the ſtrongeſt proof 
brought by Louville of the moon having an atmoſphere 
is this, that as ſoon as the eclipſe began, thoſe parts of 
the ſun which were going to be hid by the moon grew 
ſenſibly paliſh as the former came near them, ſuffer- 
ing beforchand a kind of imperfect eclipſe or diminu- 
tion of light ; this could he owing to nothing elſe but 
the atmoſphere of the moon, the eaſtern part whereof 
going before her reached the ſun before the moon 15. 

id. As to the great height of the lunar atmoſphere, Great 

which from the breadth of the luminous ring being height of 
about a whole digit would upon a calculation come our the lunar 
180 miles, above three times as high as the atmoſphere atmoſphere 
of the earth, Louville thinks that no objection 7 <a 
ſince, if the moon were ſurrounded with an atmoſphere oe 
of the ſame nature with that which encompaſſes the 
earth, the pravitation thereof towards the moon would 
be but wo. > of that of our atmoſphere towards the 
earth; and conſequently its expanſion would make the 
height of it three times as great from the moon as is 
the height of our atmoſphere from the earth.“ 

The ſame luminous ring has been obſerved in other 
total eclipſes, and even in ſuch as are annular, thongh 
without the luminons ſtreaks or flaſhes of lightning a- 
3M 2 bove- 
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Concluſions bovementioned ; it is even taken notice of by Plutarch: 

from the however, ſome members of the academy at Paris have 

foregoing endeavoured to account for both theſe phenomena 

— without having recourſe to a lunar atmoſphere ; and 

i — ſor this purpoſe ey made the following experiments. 
* 


460 


1s The image of the ſun coming through a ſmall hole in- 
toa darkened room, was received upon a circle of wood 
— or metal of a diameter a good deal larger than that of 
accounted the ſun's image ; then the ſhadow of this opaque circle 
for. was caſt upon white paper, and there appeared round 
it, on the paper, a luminous circle ſuch as that which 
ſurrounds the moon. The like experiment being made 
with a globe of wood, and with another of ſtone 
not poliſhed, the ſhadows of both theſe caſt upon pa- 
per were ſurrounded with a paliſh light, moſt vivid 
near the ſhadows, and gradually more diluted at a di- 
ſtance from them. They obſerve alſo, that the ring 
round the moon was ſeen in the eclipſe of 1706 by 
Wurzelbaur, who caſt her ſhadow upon white paper. 
The ſame appearance was obſerved on holding an opaque 
globe in the ſan, fo as io cover his whole body from the 
eye; for, looking at it through a ſmoked glaſs, in or- 
der to prevent the eye from being hurt by the glare of 
light it would otherwiſe be expoſed to, the globe ap- 
peared ſurrounded with a light reſembling that round 
the moon in a total eclipſe of the ſun. 

Thus they folve the phenemenon of the ring ſeen 
round the moon by the infliction, or Ii 7rattion as they 
call it, of the ſolar rays paſſing near an opaque ſubſtance. 
As ſor the ſmall ſtreaks of light abovementioned, and 
which arc ſuppoſed to be lightning, they explain theſe 
by an hypotheſis concerning the cavities of the moon 
themſelves ; which they conſider as concave mirrors 
reflectiug the light of the ſun nearly to the ſame point; 
and as theſe are continually changing their ſituation 
with great velocity by the moon's motion from the ſun, 

he light which any one of them ſends to our eye is 
_ but for a moment. This, however, will not ac- 
count for the flaſhes, if any ſuch there are, ſeen near 
the centre of the diſk, though it does, in no very ſatis- 

156 factory manner, account for thoſe at the edges. 
Occulta- It has already been obſerved, that the occultations of 
tions of the the fixed ſtars and planets by the moon in general hap- 


fxcd ſtars pen without any kind of refraction of their light by 
«doc the lunar atmoſphere. The contrary, however, has 


ſometimes been obſerved, and the ſtars have been ſeen 
manifeſtly io change their ſhape and colour on going 
behind the moon's diſk. An inſtance of this happen- 
ed on the 28th of June N. S. in the year 1715, when 
an occultation of Venus by the moon happened in the 
day-time. Some aſtronomers in France obſerving this 
with a teleſcope, ſaw Venus change colour for about a 
minute beforc ſhe was hid by the moon ; and the ſame 
change of colour was obſerved immediately after her 
cmerſion from behind the diſk. At both times the 
edge of the diſk of Venus that was neareſt the moon 
z peared reddiſh, and that which was moſt diſtant of 
a bluiſh, colour. Theſe appearances, however, which 
might have been taken for proofs of a lunar atmo» 
ſphere, were ſuppoſed to be owing to the obſervers ha- 
ving directed the axes of their teleſcopes towards the 
moon. This would neceſſarily cauſe any planet or ſtar 
near the edge of the moon's diſk to be ſeen through 
thoſe parts of the glaſſes which are near their circum- 
ſerence, and Cady to appear coloured, This 
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was evidently the caſe from other obſervations of an Concluſions 
occultation of Jupiter by the moon the ſame year, from the 
when no ſach appearance of refraction could be per- ſeregeing 
ceived while he was kept in the middle of the tele- _— 2 
ſcope. Maraldi alfo informs us, that he had obſerved ny —_— 
before this two other occultations of Venus and one 
of Jupiter ; and was always attentive to ſee whether 
thoſc planets changed their figure or colour either up- 
on the approach of the moon to cover them, or at 
their firſt coming again into ſight ; but never conld 
perceive any ſuch thing. Nor could he, in a great 
number of occultations of the fixed ſtars, perceive 
the ſmalleſt apparent change in any of them, except- 
ing once that a fixed ſtar ſeemed to increaſe its di- 
ſtance a little from the moon as it was going to be co- 
vered by her; but this, he ſuſpected, might be owing 
to his teleſcope being directed ſo as to have the ſtar 
ſeen too far from the middle of its aperture. He con- 
cludes, therefore, that the moon has no atmoſphere : 
and he remarks, that at Montpelier, perhaps becauſe 
the air is clearer there than at London, the luminous 
ring round the moon appeared much larger than at 
London ; that it was very white near the moon, and 
gradually decreaſing in brightneſs formed ronnd her 
a circular area of about eight degrees in diameter, 
If, ſays he, this light was cauſed by the atmoſphere of 
the moon, of what a Pg extent mult that at- 
moſphere be ? | 157 
Before we enter upon any further ſpeculations con- Of a plu- 
2 celeſtial bodies, we ſhall here take ſome no- rality of 
tice of the doctrine of a plurality of worlds; to WT 
which we are naturally led by the queſtion, Whether 
the moon is inhabited or not? This is an hypotheſis of 
very ancient date, and which in modern times has 
been revived in ſuch a manner as now to be almoſt 
adopted as an undoubted truth. Plutarch, Diogenes, 
Laertins, and Stobæus, informs us, that this doctrine 
was embraced by ſeveral of the ancient Greek philoſo- 
phers ; from which asthors Gregory has given us ex- 
tracts in the Preface to his Aſtronomy. © Among 
the moderns (ſays Dr Long), Huygens has written a 
treatiſe, which he calls Coſmotheoros, or A view of the 
world, worth peruſing. One thing, however, I muſt 
find fault with ; that, in peopling the planets with rea- 
ſonable creatures, he inſiſts upon their being in all 
points exactly ſimilar to the human race, as to 2 ſhape 
of their bodies and the endowments of their minds: 
this is too confined a thought; for we cannot but ac- 
knowledge that infinite power and wiſdom is able to 
form rational beings of various kinds, not only in ſhape 
and figure different from the human, but endowed alſo 
with faculties and ſenſes very different ; ſuch as in our 
preſent ſtate we can have no idea of,” With regard 
to the probability of the doctrine itſelf, the Doctor 
expreſſes himſelf in the following manner. That the 
earth and all the creatures thereon were created to be 
ſubſervient to the uſe of man, we may believe upon the 
authority of the ſacred writer, Pſalm viii. but that the 
ſtars and planets were formed only to beſpangle the 
canopy of heaven with their glimmering, which does 
not furniſh us with the twentieth part of the light the 
moon gives, I think is not at all probable : this is con- 
trary to the obſeryation made by the beſt philoſophers, 
that nature is magnificent in all her deſigns, but frugal 
in the execution of them. It is commonly ſaid, that 
nature 
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ſound ſenſe, muſt be underſtood the preſent order and 


foregoing Jifpoſition of things according to the will of the ſa- 


Appear- 
ANncesy. 
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preme Being. 
Objections have been made to the poſſibility of this 
hypotheſis from the different degrees of heat and light 


3 which the planets receive from the ſun, according to 


to the po 
ſibility of 
this doc- 
trine. 


160 
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their various diſtances from him. On Venus, for in- 
ſtance, the heat muſt be more than double what it is 
with us, and on Mercury upwards of ten times as 
great; ſo that were our earth brought as near the ſun 
as Mercury, every drop of liquid would be evaporated 
into ſteam, and every combuſtible ſolid ſet on fire; 
while, on the other hand, were we removed to the 
diſtance of the ſuperior planets, ſuch as the Georgium 
Sidus, Saturn, or even Japicer, there is the higheſt 
probability that our liquids would all be congealed into 
ice, at the ſame time that the climate would be utterly 
inſupportable by ſuch creatures as we are. Objections 
of the ſame kind are drawn from the ſmall quantity of 
fight which falls upon the more diſtant planets, which 
it is 1 would be inſufficient for the purpoſes of 
living and rational creatures. Such argumenis as theſe, 
however, are by no means conclulive; for as Dr 
Long juſtly obſerves, © we are ſure, that if the all-wiſe 
ſupreme Being hath placed animals on the planets, he 
has fitted the inhabitants to the places, and the places 
to the inhabitants.“ We ſhall therefore only add the fol- 
lowing quotation from Mr Nicholſon + concerning final 
cauſes, which ſums up all that can be ſaid with propriety 
in fayourof the doctrine in queſtion.— The purpoſes or 
motives (ſays he) which determine the actions of intel- 
ligent beings, and produce their effects in a manner ſimi- 
lar to the operation of the laws of nature, or the proper- 
ties of matter in caſes where thought is not ſuppoſed 
to concerned, are called final cauſes. In the works 
of nature we behold enough of exquiſite contrivance, 
and can ſee far enough into many final cauſes, to con- 
vince us that the arrangement of the univerſe has been 
made, and probably ſtill is occaſionally adjuſted, by a 
Being — intelligence and power are immenſely be- 
yond what we poſſeſs. To judge properly of his in- 
tentions, or, in other words, to be equal to the taſk 
of exploring final cauſes, requires no leſs than a perfect 
knowledge and recollection of every purpoſe to which 
the objects around us may be applied, together with a 
clear conception of the ideas of fitneſs and order that 
form the prototypes in the mind of that Great Being 
who directs their motions. Theſe conſiderations ſhow 
the abſurdity of attempting to explain the final cauſes 
of every event we ſee ; but they by no means require 
that we ſhould negle& them in caſes where we ; —— 
reaſon to believe that we underſtand the phenomena, 
and have ſufficient experience to be aſſured that we 
diſcern the principal, or at leaſt one of the principal, 
purpoſes to which things may have been deſtined, 
Thus it is ſcarcely to be imagined that we can err in 
concluding, that the eyes, cars, legs, wings, and other 
pou of animals were made for the purpoſes of ſecing, 

caring, walking, flying, and ſo forth, Neither can 
we avoid inferring, that the Power who conſtructed li- 
ving creatures with mouths, teeth, and organs to digeſt 
and aſſimilate food for their nutriment, did likewiſe 
ſorm other organized bodies, which we call vegetables, 


for the expreſs purpoſe of affording that food. It is 
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needleſs to multiply inſtances. We cannot avoid ſee - Conclufions 
ing them every moment; and their effect is ſo ſtriking, from the 


that we are inſenſibly forced from analogy to allow the 
exiſtence of a final cauſe in all caſes, whether 
able to diſcover it or not. 

« On this ground, an inquiry into the final cauſes 


of the planetary bodies offers itſclf to our conſidera- O 


tion, The earth is ſhown to be a planet in circum- 
ſtances very ſimilar to the other five : we know its 
final cauſe—to ſuppori a number of inhabitants: And 
by analogy we may conclude that the others are alſo 
habitable worlds ; though, from their different pro- 
portions of heat, it is credible that beings of our make 
and temperature could not live upon them. However, 
even that can ſcarcely be affirmed of all the planets; 
ſor the warmeſt climate on the planet Mars is not 
colder than many parts of Norway or Lapland are in 
the ſpring or autumn. Jupiter, Saturn, and the Geor- 
gium Sidus, it muſt be granted, are colder than any 
of the inhabited parts of our globe. The greateſt 
heat on the planet Venus exceeds the heat on the ifland 
of St Thomas on the coaſt of Guinea, or Sumatra in 
the Eaſt Indies, about as much as the heat in thoſe 
places exceeds that of the Orkney iſlands, or the: 
city of Stockholm in Sweden : therefore, at 60 north 
latitude on that planet, if its axis were perpendicular 
to the plane of its orbit, the heat would not exceed 
the greateſt heat on the earth; and of courſe vegeta- 
tion like ours might be there carried on, and animals 
of the ſpecies on carth might ſubſiſt. If Mercury's 
axis be ſuppoſed to have a like poſition, a circle of 
about 20® diameter round each pole would enjoy the 
ſame temperature as the warmer regions of the earth, 
though in its hotteſt climate water would continually 
boil, and moſt inflammable ſubſtances would be parch- 
ed up, deſtroyed, or converted into vapour. But it 
is not at all neceſſary that the planets ſhould be peopled 
with animals like thoſe on the earth; the Creator has 
doubtleſs adapted the inhabitants of each to their ſitu- 
ation. 
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« From the obſervations that have been juſt made, Compari- 
a better idea may be formed of the 8 of heat ſon of the 


on the planets than can be conveyed by numbers. 
will not, however, be remote from our purpoſe to 
compare the light of the ſuperior planets with that of 


pe 
plane 
with our 


our day; from whence it will appear, that they are day. 


by no means in a ſtate of darkneſs notwithſtanding 
their great diſtance from the ſun. This might be in- 
ſtanced by ſeveral different methods ; as by the ſun's 
light admitted into a dark chamber, and received on 
paper with different degrees of obliquity ; by a 
reater or leſs number of candles brought into a room 
for the purpoſe of illuminating it with various degrees 
of light; or by various optical methods that need nor 
here be deſcribed. It will be ſufficient for the illuſtra- 
tion of the ſubje& io compare their different propor- 
tions of light with that of a moonſhine night at the 
time of full. 
% When the moon is viſible in the day-time, its. 
light is ſo nearly equal to that of the lighter thin 
clonds, that it is with difficulty diſtinguiſhed among; 
them. Its light continues the ſame during the night ; 
but the abſence of the ſan ſuffering the pupil of the 
eye to dilate itſelf, it become more conſpicuous, It 


crefore follows, that if every part of the ſky were 


equally 
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Concluſions equally luminous with the moon's diſk, the light would 
— the be the ſame as if in the day - time it were covered with 
A eu the thin clouds abovementioned. This day-light is 
2 conſequently in 1 to that of the moon as the 
=—_— Whole ſurface of the ſky or viſible hemiſphere is to the 
ſarface of the moon; that is to ſay, nearly as 90,0c0 
to 1. The light of the Georgium Sidus being to that 
of the carth as 0.276 to 100, will be equal to the effect 
of 243 full moons. Jupiter's day will equal the light 
of 3,339 moons; and that of Mars will require 33,700, 
a number ſo great that they would almoit touch one 
another, It 1s even probable, that the comets in the 
moſt diſtant parts of their orbits enjoy a degree of light 
much exceeding moonſhine.“ 

Of all the celeſtial bodies, comets have given riſe 
to the greateſt number of ſpeculations and conjectures. 
cir ſtrange appearance has in all ages been a mat- 
er of terror to the vulgar, who uniformly have look - 
ed upon them to be evil omens and forerunners of war, 
peſtilence, &c. Others, leſs ſuperſtitious, ſuppoſed 
them to be meteors raiſed in the higher regions of the 
air, But we find that ſome part of the modern doc- 
163 trine concerning them had been received into the an- 
Suppoſed cient Italic and Pythagorean ſchools : for they held 
by the an- them to be ſo far of the nature of planets, that they 
cients to be had their periodical times of appearing; that they 
P were out of ſight for a long time, while they were 
carried aloft atan immenſe diſtance from the earth, but 
become viſible when they deſcended into the lower re- 

gions of the air, when they were nearer to us. 
Theſe opinions were probably brought from Egypt, 
from whence the Greeks borrowed great part of their 
164 learning. However, it ſeems not to have been gene- 
Ariſtotle's rally reccived ; for Ariſtotle, who mentions it, aflerted 
opinion that the heavens were unchangeable, and not liable to 
concerning generation or corruption, Comets, therefore, which 
them. e believed to be 12 when they firſt made their 
appearance, and deſtroyed when they vaniſhed from 
our ſight, he maintained could not be heavenly bodies, 
but rather meteors or exhalations raiſed into the upper 
regions of the atmoſphere, where they blazed out for 
a while, and diſappeared when the matter of which 
they were formed was conſumed. Seneca, who lived 
in the firſt Ry mentions Appollonius of Myndus, 
a very careful obſerver of natural cauſes, to have been 
of the ſame ſentiments with the moſt ancient Greek 
philoſophers with regard to comets. He himſelf had 
ſeen two; one in the reign of Clandius, the other in 
that of Nero; beſides another which he ſaw while a 
boy, before the death of Auguſtus. He plainly inti- 
mates, that he thought them above the moon; and 
argues ſtrongly againſt thoſe who ſuppoſed them to 
be meteors, or held other abſurd opinions concerning 
them; declaring his belief that they were not fires 
ſuddenly kindled, but the eternal productions of na- 
ture. He points out alſo the only way to come at a 
certainty on this ſubjeR, viz. by collecting a number 
of obſervations concerning their appearance, in order 
to diſcover whether they return periodically or not. 
« For this purpoſe (ſays he) one age is not ſufficient; 
bat the time will come when the nature of comets and 
their magnitudes will be demonſtrated, and the routs 
they take, ſo different from the planets, explained. 
Poſterity will then wonder that the preccding ages 
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ſhould be ignorant of matters fo plain and eaſy to be Concluſions 

known.” | from the 
For a long time this prediction of Seneca ſeemed foregoing 

very unlikely to be fulfilled. The great authority TY" 

which Ariſtotle maintained for many ages, determined way, 

them to be nothing but meteors caſually lighted up 

in the air; though they were manifeſtly at a great 

height, not only above the clouds, but ſubject to the 

diurnal revolution of the earth. In the dark and ſu- 

perſtitious ages, they were held to be the forerunners 

of every kind of calamity, and were ſuppoſed to have 

different degrees of malignity according to the ſhape 

they :omeT, from whence alſo they were 14 3; 

denominated.” Thus, ſome were ſaid to be bearded, 

ſome hairy; ſome to repreſent a beam, ſword, or _, 

ſpear ; others a target, &c.; whercas modern aſtrono- Oniy . 

mers acknowledge only one ſpecies of comets, and ac: ſpecies of 

count for their different appearances from their differ- — 

cut ſituations from the ſun and earth. 166 
It was not till ſome time after people began to Kepler and 

throw off the fetters of ſuperſtition and ignorance Bodin's 

which had ſo long held them, that any rational hypo- Pinion of 

theſis was formed concerning comets. Kepler, in p 

other reſpects a very great genius, indulged the moſt 

extravagant conjectures, not only concerning comets, 

but the whole ſyſtem of nature in general . The pla- 

nets he imagined to be hage animals who ſwam round 

the ſan by means of certain fins acting upon the ethe- 

real fluid, as thoſe of fiſhes doon the water : and agree- 

able to this notion, he imagined the comets to be mon- 

ſtrous and uncommon animals generated inthe celeſtial 

ſpaces; and he explained how the air engendered them 

by an animal faculty. A yet more ridiculous opinion, 

if poſſible, was that of John Bodin, a learned man of 

France in the 16th century. He maintained that co- 

mets © are ſpirits, which having lived on the earth in- 

numerable ages, and being at laſt arrived on the con- 

fines of death, celebrate their laſt triumph, or are re- 

called to the firmament like ſhining ſtars ! This is fol- 

lowed by famine, plague, &c. becauſe the cities and 

people deſtroy the governors and chiefs who appeaſe 

the wrath of God.“ This opinion he ſays he borrow- 

ed from the philoſopher Democritus, who imagined 

them to be the ſouls of famous heroes: but that being 

irreconcileable with Bodin's Chriſtian ſentiments, he 

was — to ſuppoſe them to be a kind of genii, or 

ſpirits ſubject to death, like thoſe ſo much mentioned 

in the Mahometan fables. Others, again, have denied 

even the exiſtence of comets, and maintained that they 

were only falſe, appearances occaſioned by the refraction 

or reflection of light. 167 
The firſt rational conjecture we meet with is that of Bernovilli's 

James Bernouilli, an Italian aſtronomer, who imagined opinion. 

them to be the ſatellites of ſome very diſtant planet, 

which was inviſible to us on account of its diſtance, as 

were alſo the ſatellites unleſs when in a certain part of 

their courſe. Y 168 
Tycho Brache was the firſt who reſtored the co- True doc- 

mets to their true rank in the creation, Before his trine con- 

time, ſeveral comets had been obſerved with tolerable cerning 

exactneſs by Regiomontanus, Appian, Fabricius, and rb, 

others; yet they all thovght them below the moon. be Backs, 

But Tycho, being provided with much better inſtru- 

ments ſet himſelf with great diligence to obſerve the 

famous 
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Concluſions famous comet of 1577: and from many careful obſer- 
from the yations, deduced that it had no ſenſible diurnal paral- 
foregoing Jax; and therefore was not only far above the regions 
ApPear- of our atmoſphere, but much higher than the moon. 
. — Bat though few have come ſo near the earth as to have 
any diurnal parallax, all of them have what may be 
called an annual parallax; that is, the revolation of 
the earth in her orbit cauſes their Ir motion to 
be very different from what it would be if viewed from 
the ſun; and this ſhows them to be much nearer than 
the fixed ſtars, which have no ſich parallax, Kepler, 
the diſciple of Tycho, notwithſtanding his ridiculous 
: conjecture already mentioned, was very attentive to the 
motions of the comets, and found that they did not 
move in ſtraight lines, as had been ſuppoſed. He 
ſhowed that their paths were concave towards the ſun, 
and ſuppoſed them to move in parabolic trajectories. 
| Their true motion, however, was only diſcovered 
tion exatly from the obſervations made by Sir Iſaac Newton on 
— the great comet of 1680, This deſcended almoſt per- 
y Sir Iſaac X 22 
Newton, pendicularly towards the ſun with a prodigious velo- 
city; aſcending again with the ſame velocity retarded, 
as it had been before accelerated. It was ſcen in the 
morning by a great number of aſtronomers in different 
arts of Europe, from the 4th to the 25th of Novem- 
er, in its way towards the ſun ; and in the evening from 
the 12th of December to the gth of March following. 
The many exact obſervations made on this comet, en- 
abled Sir Iſaac Newton to determine that they are a 
kind of planets which move in very eccentric ellipſis; 
and this opinion is now looked upon to be certainly 
eſtabliſhed. It was oppoſed, however, by M. de la 
Hire, and ſome other French philoſophers; and it is 
evident that the whole diſpute now turned on mere 
268 obſcrvation. If the return of any comet could 
predicted, and its periodical time calculated like 
8 that of a planet, then the doctrine might be concluded 
Dr Halley certainly true, hut not otherwiſe. Dr Halley therefore 
predicts a ſet himſelf to collect all the obſcrvations he could on 
o»met's re- comets ; and afterwards calculated the orbits of twenty- 
turn, four of them, on a ſuppoſition of their being para- 
boles; but afterwards found that they agreed better 
with the ſuppoſition of their motion being performed 
in very eccentric elliptical orbits, On this he calcu- 
lated a table of their elements; from which it was ma- 
nifeſt that they were not comprehended in the zodiac, 
ſome of them making an angle of upwards of Sc with 
the ecliptic. y 
By computations founded on theſe elements, the 
42 Doctor concluded that the comet of 1682, was the 
ee ſame which had appeared in 1607 and 1531; that it 
termined, had a period of 75 or 75 years; and he ventured to 
foretel that it would return about the year 1758. The 
comet which appeared in 1661 was ſuppoſed to be the 
ſame with that of 1532, and to have a period of 129 
years; and from the equality of periods, and ſimilitude 
of appearances, it was concluded that the great comet 
of 1680 was the ſame which had appeared in 1106 in 
the time of Henry I. and the conſulate of Lampa- 
dius and Oreſtes about the year 531, and in the year 
44 B. C. before 12 Cæſar was murdered; and 
thence concluded that its period was 575 years. Mr 
Dunthorne, however, has endcayourcd to ſhow from a 
MS. in Pembroke-hall library, that the comet of 
1106 could not be the ſame with that of 1680; but 
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M. de la Lande thinks the four appearances related by 

Dr Halley ſtronger proofs than a ſingle obſervation, : 

which _ be very faulty. I 
Since the time of Dr Halley other aſtronomers have . 

calculated the elements of 25 other comets: all of woyon 

which, excepting one of three which appeared in 1759, 

and which differs but little from that of 1531, 1607, 

and 1682, and is therefore acconnted the ſame; differ 

very mach from each other; ſo that we cannot help 

concluding them all to be different, and that the num- % 

ber of theſe bodies is very great. It is not, how+ Why co- 

ever, unlikely (ſays Dr Long), from the immenſe inter- mets may 

val between the orbit of Saturn and the neareſt fixed ſometimes 

ſtars, that many of them have not deſcended into the ?© 2? 

planetary regions ſince they have been looked upon as Ss werk- 

celeſtial bodies, and obſerved accordingly ; belides, it helion. 

may often happen, that a body may finiſh its whole 

period without being obſerved by us, on account of the 

unfavourable ſituation of the earth in her orbit when 

the comet is in its perihclion. Thus, if the comet be 

cither behind or before the ſun, or nearly ſo, it muſt 

be above our horizon in the day-time, and conſequent- 

ly inviſible, except the ſun ſhould at that time be in a 

total eclipſe ; for then the comet might be ſcen near 

the ſun, as well as the ſtars and planets are: and this 

caſe is ſaid to have happened; for Seneca relates from 

Poſſidonius, that a comet was ſeen when the ſun was 

eclipſed, which had before been inviſible by being near 

that luminary.“ | 8 
A greater number of comets are ſeen in the hemi- Why more 

ſphere towards the ſun than in the oppoſite ; the reaſon are ſeen in 

of which will caſily appear from fig. 97. wherein $ the bemi- 

repreſents the ſun, E the carth, ABCD the ſphere of — hy 

the fixed ſtars: and hecauſe comets either do not re- "rage haut 

fle& the light enough to be viſible, or emit tails conſpi- the 

cuous enough to attract our notice, till they come within ſite. 

the planetary regions, commonly a good way with- 

in the ſphere of Jupiter, let KLMN be a ſphere con- 

centric to the ſun, at ſuch a diſtance from him, that 

no comet can be ſcen by us till it come within that 

diſtance; through E draw the plane BD perpendicular 

to SE, which will divide the ſphere KLMN into two 

hemiſpheres, one of which BCD, is towards the ſun, 

the other, DAB, oppoſite, Now it is manifeſt, that 

the ſpherical] portion LMN, which is in the hemi- 

ſphere BCD towards the ſun, is larger than the portion 

NKL in the hemiſphere oppoſite to him; and conſe- 

quently a greater number of comets will appear in the 

hemiſphere BCD than in that marked DAB, 174 
Though the orbits of all comets are very eccentric Great dif- 

ellipſes, there are vaſt differences among them; but ex- ferences in 

cepting Mercury, there are no great differences among the eccen- 

the planets either as to the eccentricity of their orbits, or r of 

the inclination of their planes; the planes of ſome comets a” 4 yan 

are almoſt perpendicular to others, and ſome of their el- ; 

lipſes are much wider than others. The narroweſt ellipfis 

of any comet hitherto obſerved was that of 1680. There 

is alſo a much greater inequality in the motion of the 

comets than of the planets; the velocity of the former 

being incomparably greater in their perihelion than in 

their aphelion ; but the planets are but very little ac- 

cclerated, 175 
Aſtronomers are now generally agreed, that comets Opinions 

are opaque bodies, enlightened by the ſun. Hevelius, concerning 


in a large work, whercin he gives the opinion of vari- 1 
| us” "7." 
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the ſame ſentiments with himſelf, that comets were fo 
far tranſparent as to let the light of the ſun paſs through 
them, which formed their tails. Sir Iſaac Newton 


———— Was of opinion, that they are quite opaque ; and in 
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confirmation of this, he obſerves, that if a comet be 
ſeen in two parts of its orbit, at equal diſtances from 
the earth, but at unequal diſtances from the ſun, it al- 
ways ſhincs e in that neareſt the ſun. They 
are of very different magnitudes, which may be con- 


jectured from their apparent diameter and brightneſs. 


Thus the head of a comet, when of the ſame bright- 
neſs and apparent diaineter with Saturn, may be ſup- 
poſed to be nearly about the ſame magnitude with that 
planet ; though this muſt be attended with ſome un- 
certainty, as we know not whether the heads of comets 
reflect the ſun's light in the ſame manner the planers 
do, Their diſtance may he known from their paral- 
lax, in the manner related in a ſubſcquent ſection. 
In this manner he found the diſtance of the comet 
of 1577 to be about 210 ſemidiameters of the earth, 


&c. of ſome or about 840,000 miles diſtant from us, its appa- 


comets 
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rent diameter being ſeven minutes; whence he con- 
cluded, that the true diameter of the comet was to 
that of the earth as 3 to 14. But (ſays Dr Long) 
it was the atmoſphere of the comet which was then 
meaſured.” Hevelius, from the parallax and apparent 
diameter of the head of the comet in 1652, computed 
its diameter to be to that of the carth as 52 to 100, 
By the ſame method he found the diameter of the head 
of the comet of 1664 to be at one time 12 ſemidiame- 
ters of the carth, and at another not much more than 
5. © That the head of a comet muſt appear leſs the 
farther it is from the earth (ſays Dr Long) is obvious; 
but beſides this apparent change, there 1s alſo a real 
one in the dimenſions of the head of the ſame comet; 
for, when near the ſun, the atmoſphere is diminiſhed 
by the heat raiſing more of it into the tail; whereas, at 
a greater diſtance, the tail is diminiſhed and the head 
enlarged.” Hevelius compated the diameter of the 
nucleus of the comets of 1661 and 1665 to be only a- 
bout a tenth part of that of the earth; and Cyſatus 
makes the true diameter of the comet of 1618 to be 
about the ſame ſize. Some comets, however, from 
their apparent magnitude and diſtance, have been ſup- 
poſed much larger than the moon, or even equal in 
magnitude to ſome of the primary planets; and ſome 
have imagined, that by an interpoſition of theſe bodies 
betwixt the earth and ſun, we F account for thoſe 
darkneſſes which cannot be derived from any interpoſi- 
tion of the moon. Such are thoſe mentioned by He- 
rodotus, 1. 7. c. 37. and l. 9. c. 70. likewiſe the eclipſe 
mentioned by Dion, which happened a little before the 
death of Auguſtus; and it is obſervable that Seneca 
ſay a comet that year. Some have even attempted to 
account in this manner for the darkneſs which happen- 
ed at our Saviour's crucifixion ; and indeed it is cer- 
tain, that were a comet in its perizee to come between 
the earth and ſun, and to be moving the ſame way 
with the earth, it muſt cauſe a darkneſs much more 
intenſe, as well as of more conſiderable duration, than 
what could take place in any lunar eclipſe. 

Various conjectures have been formed reſpecting 
the tails of comets ; though it is acknowledged by 
all, that they depend on the ſun ſomehow or other; 
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and for this plain reaſon, that they are always turned Concluſions 


from him; bat in what manner this is accompliſhed, from the 
we cannot eaſily determine. Apian, Tycho-Brache, and foregoing 
others, thought the tail was formed by the ſun's rays ATT 


tranſmitted throu 
they fancied tranſparent, and was there refracted as in 
a lens of glaſs, fo as to form a beam of light behind 
the comet: but this cannot be the caſe, as well becauſe 
the fignre of a comet's tail does not anſwer to ſuch a 
refraction, as that ſuch refracted light would not be 
ſeen by a ſpectator placed ſideways to it, unleſs it 
fell upon ſome ſubſtance ſufficiently denſe to cauſe a 
reflexion, 


the nucleus of the comet, which wy 
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Des Cartes and his followers were of opi- Opinion of 


nion, that the tail of a comet was owing to the refrac- Des Cartes 


tion of its head: hut if this were the caſe, the planets and 
principal fixed ſtars muſt have tails alſo; for the rays 
from them paſs through the ſame medium as the light 
from the comets. Sir Iſaac Newton was of opinion, 
that the tail of a comet is a very thin vapour which 
the head ſends out by reaſon of its heat: that it aſcends 
from the ſun juſt as ſmoke does from the earth : that 
as the aſcent of ſmoke is cauſed by the rarefaQion of 
the air wherein it is entangled, canſing ſuch air to 
aſcend and carry the ſmoke up with it; ſo the ſun's 
rays acting upon the coma or atmoſphere of the co- 
met, do by rare faction and refraction heat the ſame ; that 
this heated atmoſphere heats, and by heating rarefies, the 
ether that is involved therein; and that the ſpecific 
88 with which ſuch ether tends to the ſun, is ſo 

iminiſhed by its rarefaction, that will now aſcend 
from him by its relative lightneſs, and carry with it the 
reflecting particles whereof the tail is compoſed. Tho” 
the immenſely large tails of ſome comets ſeem to re- 
quire 2 great quantity of matter to produce them, this 
is no objection to the foregoing ſolution : for every 
day's experience thows what a great quantity of ſmoke 
is produced from a very little wood or coal; and New- 
ton has demonſtrated, that a cubic inch of air equally 
rareficd with that at the diſtance of a ſemidiameter 
from the earth's ſurface, would fill all the planetary 
regions to the orbit of Saturn and beyond. Mairan 
entertained a very different opinion. He ſuppoſed the 
tails of the comets to be formed out of the luminous 
matter whereof the ſun's atmoſphere conſiſts. This 
he ſuppoſes to extend as far as the orbit of the carth, 
and to furniſh matter for the aurora borealis. M. de 
la Lande is for joining the two laſt opinions together. 
Part of the matter which forms the tails of comets he 
ſuppoſes to ariſe from their own atmoſphere rarcfied by 
heat and puſhed forward by the force of the light 
ſtreaming — the ſun; and alſo that a comet nag 


through the ſun's atmoſphere is drenched therein, and 


carrics away ſome of it. Mr Rowning objects to New- 
ton's account, that it can hardly be ſuppoſed the thin 
vapour of the tail ſhonld go before the more ſolid body 
of the comet, when the motion thereof is ſometimes ſo 
extremely ſwift, as that of ſome of the comets is ſaid to 
be after the rate, as Sir Iſaac Newton calculated the 
motion of the comet of 1680 to be, of no leſs than 
830,000 miles an hour, He therefore ſuppoſes the 
atmoſphere of the comet to extend every way round it 
as far as the tail reaches; and that the part of it which 
makes the tail is diſtinguiſhed from the reſt, ſo as to 
fall thick upon that part of the atmoſphere which goes 
before the comet in its progreſs along its elliptic orbit. 
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foregoing account for the vaſt ax -TF of the tails of ſome co- 


130 
Dr Hamil- / OY 
ton of Dub- was publiſhed by Dr Hamilton of Dublin in a ſmall 


lin s opi · treatiſe, entitled, Conjectures on the Nature Cn Au- 


pear in a direction oppoſite to the ſun. 


eſt objection to this is the immenſe magni- 
tude of the atmoſpheres ; as it muſt now be ſuppoſed to 
mets, which have been ſaid to meaſure above 80 mil- 

The many diſcoveries which, ſince the time of New- 
ton, Halley, and other celebrated mathematicians, have 
been made in electricity, having brought in a new ele- 
ment unknown to former ages, and which ſhows a vaſt 
power through every part of the creation with which 
we are acquainted, it became natural to imagine that 
it muſt extend alſo into thoſe higher regions which are 
altogether inacceſſible to man. The ſimilarity of the 
tails of comets to the aurora borealis, which is com- 
monly looked _ to be an electrical phenomenon, 

e 


—loons of miles. 


therefore ſug d an opinion at preſent far from being 
enerally diſbelieved, that the tails of comets are 


eams of electric matter. An hypotheſis of this kind 


rora Borealis, and on the Tails of Comets. s hypo- 
theſis is, that the comets are of uſe to bring back the 
electric fluid to the planets, which is continually diſ- 
charged from the higher regions of their atmoſpheres. 
Having given at length the abovementioned opinion of 
Sir Iſaac, We find (fays he) in this account, that 
Sir Iſaac aſcribes the aſcent of comets tails to their 
being rarer and lighter, and moving round the ſun 
more ſwiftly, than the ſolar atmoſphere, with which 
he ſuppoſes them to be ſurrounded whilſt in the neigh- 
bourhood of the ſun ; he ſays alſo, that whatever po- 
ſition (in reſpe& to each other) the head and tail of 
à comet then receive, they will keep the ſame after- 
wards moſt freely; and in another place he obſerves, 
© That the celeſtial ſpaces muſt be entirely void of any 
power of reſiſting, ſince not only the ſolid bodies of 
the planets and comets, but even the exceeding thin 
vapours of which comets tails are formed, move thro? 
thoſe ſpaces with immenſe velocity, and yet with the 
greateſt freedom.“ I cannot help thinking that this 
account is liable to many difficalties and objections, 
and that it ſeems not very conſiſtent with itſelf or with 
the phenomena. 

% do not know that we have any proof of the ex- 
iſtence of a ſolar atmoſphere of any conſiderable ex- 
tent, nor are we any where taught how to gueſs at the 
limits of it. It is evident that the exiſtence of ſuch an 
atmoſphere cannot be proved merely by the aſcent of 
comets tails from the ſun, as that phenomenon may 
22 ariſe from ſome other cauſe. However, let us 
ſuppoſe for the preſent, that the aſcent of comets 
tails is owing to an atmoſphere ſurrounding the ſun, 
and ſee how the effects ariſing from thence will agree 
with the phenomena. When a comet comes into the 
ſolar atmoſphere, and is then deſcending almoſt direct- 
ly to the ſan, if the vapours which compoſe the tail are 
raiſed up from it by the ſaperior denſity and weight of 
that atmoſphere, they muſt riſe into thoſe parts that the 
comet has left, and therefore at that time they may ap- 
Bat as ſoon as 
the comet comes near the ſun, and moves in a direction 
nearly at right angles with the direction of its tail, the 
vapours which then ariſe, partaking of the great velo- 
city of the comet, and being ſpecifically lighter than 
the von which they move, and being vaſtly ex- 
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panded through it, maſt neceſſarily ſuffer a reſiſtance Concluſions 


immenſely greater than what the ſmall and denſe body from the 


of the comet meets with, and conſequently cannot poſ- 


ſibly keep up with it, but maſt be left behind, or, as *Pr*" 
it were, driven backwards by the reſiſtance of that me 


dium into a line directed towards the parts which the 
comet has left, and therefore can no longer appear in a 
direction oppolite to the ſun. And, in like manner 
when a comet paſſes its perihelion, and begins to aſcen 
from the ſun, it certainly ought to appear ever after 
with its tail behind it, or in a direction pointed to- 
wards the ſun ; for if the tail of the comet be ſpecifi- 
cally lighter than the medium in which it moves with 
ſo great velocity, it muſt be juſt as impoſſible it ſhould 
move foremoſt, as it is that a torch moved ſwiftly thro* 
the air ſhould project its flame and ſmoke before it. 
Since therefore we find that the tail of a comet, even 
when itis aſcending from the ſun, moves foremoſt, and 
appears in a direction nearly oppoſite to the ſun, I 
think we muſt conclude that the comet and its tail do 
not move in a medium heavier and denſer than the mat- 
ter of which the tail conſiſts, and conſequently that 
the conſtant aſcent of the tail from the ſan muſt be ow- 
ing to ſome other cauſe, For that the ſolar atmoſphere 
ſhonld have denſity and weight ſufficient to raiſe up the 
vapours of a comet from the ſun, and yet not be able 
to give any ſenſible reſiſtence to theſe vapours in their 
rapid progreſs through it, are two things inconſiſtent 
with each other: And therefore, ſince the tail of a co- 
met is found to move as freely as the bedy does, we 
ought rather to conclude, that the celeſtial ſpaces are 
void of all reſiſting matter, than that they are filled with 
a ſolar atmoſphere, be it ever ſo rare. 

«« But there is, I think, a further conſideration, 
which will ſhow that the received opinion, as to the 
aſcent of comets tails, is not agreeable to the pheno- 
mena, and may at the ſame time lead us to ſome know- 
ledge of the matter of which theſe tails conſiſt ; which 
I ſaſpe@ is of a very different nature from what it has 
been hitherto ſup 

s, of which the tail of a comet conſiſts, w hot 
y reflecting the rays of the ſun, and thereby warm 


and rarefy the medium which ſurrounds them; which 


maſt therefore aſcend from the ſun, and carry with ir 
the reflecting particles of which the tail is formed; for 
he always 1 of the tail as ſhining by reflected 
light, But one would rather imagine, from the phe- 
nomena, that the matter Which forms a comet's tail has 
not the leaſt ſenſible power of reflecting the rays of 
light. For it appears from Sir Iſaac's obſervation, 
which I have quoted already, that the light of the 
ſmalleſt ſtars, coming to us through the immenſe thick- 
neſs of a comet's tail, does not ſuffer the leaſt diminu- 
tion. And yet, if the tail can reflect the light of the ſun 
ſo copiouſly as it muſt do if its great ſplendor be o- 
ing to ſuch reflection, it muſt undoubtedly have the 
ſame effect on the light of the ſtars ; that is, it muſt 
reflect back the light which comes from the ſtars be- 
hind it, and by ſo doing muſt intercept them from our 
ſight, conſidering its vaſt thickneſs, and how exceed- 
ingly flender a ray is that comes from a ſmall ſtar ; or 
if it did not intercept their whole light, it muſt at leaſt 
increaſe their twinkling. But we do] not find that it 
has even this ſmall effe& : for thoſe ſtars that appear 
through the tail are not obſerved to twinkle more than 

3 N others 


ed to be. Sir Iſaac ſays, the va- 
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Concluſions others in their neighboarhood. Since therefore this 
from the fatt is ſupported by obſervations, what can be a plainer 
proof that the matter of a comet's tail has no power of 
reflecting the rays of light ? and conſequently that it 

: muſt be a ſelf-ſhining ſabſtance, But the ſame thin 

will farther appear, from conſidering that bodies refl 
and refract light by one and the ſame power; and 
therefore if comets tails want the power of refracting 
the rays of light, they muſt alſo want the power of re- 
flecting them. Now, that they want this refracting 
power appears from hence: If that great column of 
tranſparent matter which forms a comet's tail, and 
moves either in a vacuum or in ſome medium of a dif- 
ferent denſity from its own, had any power of refrac- 
ting a ray of light coming through it from a ſtar to 
ns, that ray mult be turned far out of its way in paſ- 
ſing over the great diſtance between the comet and the 
earth ; and therefore we ſhould very ſenſibly perceive 
the ſmalleſt refraction that the light of the ſtars might 
ſuffer in paſſing through a comet's tail. The con- 
ſequence of ſuch a refraction mult be very remarkable: 
the. ſtars that lie near the tail would, in ſome caſes, ap- 
pear double ; for they woald appear in their proper pla- 
ces by their direct rays, and we ſhould ſee their images 
behind the tail, by means of their rays which it — 
refract to our eyes; and thoſe ſtars that were really be- 
hind the tail would diſappear in ſome ſituations, their 
rays being turned aſide from us by refraction. In 
ſhort, it is caſy to imagine what ſtrange alterations 
would be made in the apparent places of the fixed ſtars 
by the tails of comets, if they had a power of refrac- 
ting their light, which could not fail to be taken no- 
tice of if any ſuch ever happened. But ſince aſtrono- 
mers have not mentioned any ſuch apparent changes of 
place among the ſtars, I take it for granted that the 
ſtars ſeen through all parts of a comet's tail appear in 
their proper places, and with their uſual colours ; and 
conſequently I infer, that the rays of light ſuffer no re- 
fraction in paſſing through a comet's rail, And thence 
I conclude (as before), that the matter of a comet's tail 
has not the power of refracting or reflecting the rays of 
light, and muſt therefore be a lucid or ſelf-ſhiuing 
r ſubſtance.” 

Eir Iſaac's But whatever probability the Doctor's conjecture 
account de- concerning the materials whereof the tails are formed 
ſended. may have in it, his criticiſm on Sir Iſaac Newton's ac- 
count of them ſcems not to be juſt : for that great phi- 
loſopher ſuppoſes the comets to have an atmoſphere pe- 
culiar to themſelves ; and conſequently, in their neareſt 
approaches to the ſun, both comet and atmoſphere are 
immerſed in the atmoſphere of that luminary. In this 
caſe, the atmoſphere of the comet being prodigiouſly 
heated on the {ide next to the ſun, — 4 conſequently 
the equilibrium in it broken, the denſer parts will con- 
tinually pour in from the regions fartheſt from the ſun ; 
for the ſame reaſon, the more rarched part which is be- 
fore will continually fly off oppoſite to the ſun, being 
diſplaced by that which comes from behind ; for tho“ 
we maſt ſuppoſe the comet and its atmoſphere to be 
heated on all ſides to an extreme degree, yet ſtill that 
part which is fartheſt from the ſun will be leſs hot, and 
conſequently more denſe, than what is neareſt to his 
bedy. The conſequence of this is, that there muſt be 
a conſtant ſtream of denſe atmoſphere deſcending to- 
wards the ſun, and another ſtream of rarefied vapours 
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and atmoſphere aſcending on the contrary ſide; juſt as, Concluſions 
in a common fire, there is a conſtant ſtream of denſe from the 
air deſcending, which puſhes up another of rarefied ſoregoing 
air, flame, and ſmoke. The reſiſtance of the ſolar — 
atmoſphere may indeed be very well ſuppoſed to occa -... 
ſion the curvature obſervable in the tails of comets, 
and their being better defined in the fore part than be- 182 
hind ; and this appearance we think Dr Hamilton's Dr Hamil- 
hypotheſis is incapable of ſolving. We grant, that _— 
there is the utmoſt probability that the tails of comets theſis inſi 
are ſtreams of electric matter; but they who advance * 
a theory of any kind ought 10 ſolve every phenome- 
non, otherwiſe their theory is inſufficient. It was in- 
cumbent on Dr Hamilton, therefore, to have explained 
how this ſtream of electric matter comes to be bent 
into a curve ; and alſo why it is better defined and 
brighter on the outer ſide of the arch than on the in- 
ner. This, indeed, he attempts in the following man- 
ner : But that this curvature was not owing to any 
reſiſting matter appears from hence, that the tail muſt 
be bent into a curve though it met with no reſiſtance ;. 
for it could not be a right line, unleſs all its particles 
were projected in parallel directions, and with the ſame 
velocity, and unleſs the comet moved uniformly in a 
right line. But the comet moves in a curve, and each 
part of the tail is projected in a direction oppolite to 
the ſun, and at the ſame time partakes of the motion 
of the comet; ſo that the different parts of the tail 
muſt move on in lines which diverge from each other; 
and a line drawn from the head of a comet to the ex- 
tremity of the tail, will be parallel to a line drawn from 
the ſun to the place where the comet was when that 
part of the tail began to aſcend, as Sir Iſaac obſerves ; 
and ſo all the chords or lines drawn from the head of 
the comet to the intermediate parts of the tail, will 
be reſpectively parallel to lines drawn from the ſun to 
the places where the comet was when theſe parts of 
the tail began to aſcend, And therefore, ſince theſe 
chords of the tail will be of different lengths, and 
parallel to different lines, they muſt make different 
angles, with a great circle paſſing through the ſun and 
comet, and conſequently a line paſſing through their 
extremities will be a curve. 

« It is obſerved, that the convex ſide of the tail which 
is turned from the ſun is better defined, and ſhines a 
little brighter, than the concave fide. Sir Iſaac accounts 
for this, by ſaying, that the vapour on the convex ſide 
is freſher. * is, has aſcended later) than that on the 
concave ſide ; and yet I cannot ſee how the particles on 
the convex ſide can be thought to have aſcended later 
than thoſe on the concave ſide whdeh may be nearer to 
the head of the comet. I think it rather looks as if 
the tail, in its rapid motion, met with ſome ſlight re- 
ſiſtance juſt ſufficient to cauſe a ſmall condenſation in 
that ſide of it which moves foremoſt, and which would 
occaſion it to appear 2 little brighter and better defined 
than the other ſide ; which flight reſiſtance may ariſe 
from that ſubtile ether which is ſappoſed to be diſ- 
perſed through the celeſtial regions, or from this very 
electric matter diſperſed in the ſame manner, if it be 
different from the ether.“ 

On the laſt part of this obſeryation we muſt remark, 
that though a ſlight reſiſtance in the etherial medium 
would have ſerved Sir Iſaac Newton's turn, it will by 
no means ſerve Dr Hamilton's ; for though a ſtream of 
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Concluſions water or air may be eaſily deſtroyed or broken by re- 
from the ſiſtance, yet a ſtream of electric matter ſeems to ſet 
foregoing every obſtacle at defiance. If a ſharp needle is placed on 
APH the conductor of an electric machine, and the machine 
5 ſet in motion, we will percei7ea ſmall ſtream of electric 
| matter iſſuing from the point; but though we blow a- 
gainſt this ſtream of fire with the utmoſt violence, it 
is impoſſible either to move it, or to brighten it on the 
ſide againſt which we blow. If the celeſtial ſpaces 
then are full of a ſubtile ether capable of thus affecting 
a ſtream of electric matter, we may be ſure that it al 
ſo will reſiſt very violently : and we are then as much 
difficulted to account for the projectile motion conti- 
nuing amidſt ſuch violent reſiſtance ; for if the ether 
reſiſts the tail of the comet, it is im poſſible to prove 
183 that ir doth not reſiſt the head alſo. 

Electric This obj ection may appear to ſome to be but weak - 
matter not ly founded, as we perceive the electric fluid to be en- 
always paſ- dowed with ſach extreme ſubtility, and to yield to the 
ve. impreſſion of ſolid bodies with ſuch facility, that we 
ealily imagine it to be of a a paſſive nature in all 
caſes, But it is certain, that this fluid only ſhows it- 
ſelf paſſive where it paſſes from one body into another, 
which it ſeems very much inclined to do of itſelf. It 
will be alſo found, on proper examination of all the 
phenomena, that the only way we can manage the elec- 
tric fluid at all is by allowing it to direct its own motions, 
In all caſes where we 2 attempt to aſſume the 
overnment of it, it ſhows itſelf the moſt untractable and 
finbborn being in nature. But theſe things come more 
properly under the article ELEcTrICITY, where they 
are fully conſidered. Here it is ſufficient to obſerve, 
that a ſtream of electric matter reſiſts air, and from 
the phenomena of electric repulſion we are ſure that 
one ſtream of electric matter reſiſts another; from which 
we may be alſo certain, that if a ſtream of electric 
matter moves in an aerial fluid, ſuch fluid will reſiſt it: 
and we can only judge of the degree of reſiſtance it 
meets with in the heavens from what we obſerve on 
earth. Here we ſec the moſt violent blaſt of air has 
no effect upon a ſtream of electric fluid; in the celeſtial 
regions, either air or ſome other fluid has an effe& up- 
on it according to Dr Hamilton, The reſiſtance of 
that fluid, therefore, muſt be greater than that of the 

moſt violent blaſt of air we can imagine. 
As to the Doctor's method of accounting for the cur- 
vature of the comet's tail, it might do very well on Sir 
Iſaac Newton's principles, but cannot do ſo on his. 
There is no compariſon between the celerity with which 
rarefied vapour aſcends in our atmoſphere, and that 
whereby the electric fluid is diſcharged. The velocity 
of the latter ſeems to equal that of light ; of conſequence, 
ſuppoſing the velocity of the comet to be equal to that 
of the earth in its annual coarſe, and its tail equal in 
length to the diſtance of the ſun from the earth, the 
curvature of the tail could only be to a ſtraight line 
as the velocity of the,comet in its orbit is to the velo- 
city of light, which, according to the calculations of 
Dr Bradley, is as 10,201 to 1, The apparent curva- 
ture of ſuch a comet's tail, therefore, would at this rate 
134 only be er part of its viſible length, and thus 
3 would always be unperceptible to us. The velocity of 
Lon? 4, comets is indeed ſometimes inconceivably great. Mr 
ſerved by Brydone obſerved one at Palermo, in July 1770, which 


Mr Bry. in 24 hours deſcribed an arch in the heavens upwards 
done. | 
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of 50 degrees in length; according to which he 
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pron: that if it was as far diſtant as the ſun, it muſt from the 
a 


ve moved- at the rate of upwards of 60 millions of — 
ppear- 


miles in a day. But this comet was attended with no 


tail, ſo that we cannot be certain whether the curva- 


ture of the tails of theſe bodies correſponds with their 
velocity or not. 

The near approach of ſome comets to the ſun ſub- 
jects them to intenſe and inconceivable degrees of heat. 


Newton calculated that the heat of the comet of 1680 Vehement 
muſt have been near 2000 times as great as that of red heat of the 


— 
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hot iron, The calculation is founded upon this prin- comet of 


ciple, that the heat of the ſun falling upon any body 
at different diſtances is reciprocally as the ſquares of 
thoſe diſtances ; but it may be obſerved, that the ef- 
fect of the heat of the ſun upon all bodies near our 
earth depends very much on the conſtitution of thoſe 
bodies, and of the air that ſurrounds them. The 
comet in queſtion (ſays Dr Long) certainly acquired 
a prodigious heat ; but I cannot think it came up to 
what the calculation makes it: the effect of the ſtrong- 


1680. 


eſt — ro that has ever been made uſe of was 


the vitrification of moſt bodies placed in its focus. 
What would be the effect of a ſtill greater heat we can 
only conjecture ; it would perhaps ſo diſunite the parts 
as to make them fly off every way in atoms, This co- 
met, according to Halley, in ng thro” its ſouthern 
node, came within the length of the ſun's ſemidiame- 
ter of the orbit of the earth. Had the earth then 
been in the part of her orbit neareſt to that node, their 
mutual gravitation muſt have cauſed a change in the 
plane 3 orbit of the earth, and in the length of 
our year: he adds, that if ſo large a body with ſo ra- 
pid a motion as that of this comet were to ſtrike againſt 
the earth, a thing by no means impoſlible, the ſhock 
might reduce this beautiful frame to its original chaos. 
We muſt not conclude this account without obſerving, 
that Whiſton, who, from Flamſtead's meaſure of ſta 
apparent diameter, concluded the nucleus of the comer 
to be about ten times as big as the moon, or equal to 
a fourth part of the carth, attributes the univerſal de- 
luge in the time of Noah to the near approach thereof. 
His opinion was, that the earth paſſing thro' the atmo- 
ſphere of the comet, aitracted therefrom great part of 
the water of the flood; that the nearneſs of the comer 
raiſed a great tide in the ſubterrancons waters, ſo that 
the outer cruſt of the earth was changed from a ſphe- 
rical to an oval figure ; that this could not be done 
without making fiſſures and cracks in it, thro* which 
the waters forced themſelves by the hollow of the earth 
being changed into a leſs capacious form ; that along 
with the water thus ſqueezed up on the ſurface of the 
earth, much ſlime or mud would rife ; which, together 
with the groſſer part of the comet's atmoſphere, would 
after the ſubſiding of the water, partly into the fiſſures 
and partly into the lower parts of the earth to form 
the ſea, cover all over, to a conſiderable depth, the 
antediluvian earth. Thus he accounts for trees and 
bones of animals _ found at very great depths in 
the earth. He alſo held that, before the fall, the 
earth revolved round the ſun in the plane of the eclip- 
tic, keeping always the ſame points of its ſurface to- 
wards the * fixed ſtars. By this means, as every 
meridian would come to the ſun but once in every re- 
volution, a day and a year were then the ſame: but 
3N2 that 
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Concluſions that 2 comet ſtriking obliquely upon ſome part of the 
from the earth gave it the diurnal rotation; that the antedilu- 
foregoing vian year conſiſted of 360 days; but that the addi- 


A - * 
Fre tional matter depoſited upon the earth from the atmo- 


. ſphere of the comet at the flood fo retarded the revo- 
lation thereof round the ſun, that it is not now per- 
formed in leſs than 365 days and about a quarter. The 
ſame comet he thought would probably, coming near 
the earth when heated in an immenſe degree in its pe- 
rihelion, be the inſtrumental cauſe of that great cata- 

- ſtrophe, the general conflagration, foretold in the ſa- 
186 cred writings and from ancient tradition. 

Conjeftures Theſe conjectures lead us to ſpeak ſomewhat more 

of Hevelius, particularly concerning the nature of the comets, and 

Kee. am- "> the purpoſes they may poſſibly anſwer in the creation. 

Auel Hevelius, in order to account fbr the various appear- 

comets, Aances of the nucleus already related, ſuppoſed that 
they were compoſed of ſeveral maſſes compacted toge- 
ther with a tranſparent fluid — 49m but the ap- 
parent changes in the nucleus may be only on the ſur- 
face : comets may be ſubject to ſpots as the planets 
are ; and the vaſtly different degrees of heat they go 
through may occaſion great and ſudden changes, not 
only in their ſurfaces, but even in their internal frame 
and texture. Newton places all theſe apparent changes 
to the atmoſphere that environs them ; which muſt be 
very denſe near the ſurface, and have clouds floating 
therein. It was his opinion, that the changes mention- 
ed may all be in the clouds, not in the nucleus. This 
laſt indeed he looked upon to be a body of extreme ſo- 
lidity, in order to ſuſtain ſuch an intenſe heat as the 
comets are ſometimes deſtined to undergo ; and that, 


notwithſtanding their running out into the immenſe re- 


jons of ſpace, where they were expoſes to the moſt 
intenſe degrees of cold, they would hardly be cooled 
again on their return to the ſun. Indeed, accord- 
ing to his calculation, the comet of 1680 muſt be 
for ever in a ſtate of violent ignition. He hath com- 
puted that a globe of red-hot iron of the ſame dimen- 
fions with the earth, would ſcarce be cool in 50,000 
years, If then the comet be ſuppoſed to cool 00 
times faſter than red-hot-iron, as its heat was 2000 
rimes greater, it muſt require upwards of a million of 
years to cool it, In the ſhort period of 575 years, 
therefore, its heat will be in a manner ſcarce dimi- 
niſhed ; and, of conſequence, in its next and every ſuc- 
ceeding revolution, it muſt acquire an increaſe of heat : 
ſo that, ſince the creation, having received a propor- 
tional addition in every ſucceeding revolution, it muſt 
now be in a ſtate of ignition very little inferior to that 
of the ſun itſelf. Sir Iſaac Newton hath farther 
concluded, that this comer muſt be conſiderably re- 
tarded in every ſucceeding revolution by the atmo- 
ſphere of the ſun within which it enters; and thus muſt 
continually come nearer and nearer his body, till at laſt 
it falls into it. This, he thinks, may be one uſe of the 
comets, to furniſh fuel for the ſun, which otherwiſe 
would be in danger of waſting from the continual emiſ- 
fion of its light. 

He adds, that for the conſervation of the water and 
moiſtare of the planets, comets ſcem abſolutely requi- 
fite ; from whoſe condenſed vapours and exhalation 
all the moiſture which is ſpent in vegetation and pu- 
trefaction, and turned into dry card, &c. may be 
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verſe. © And I ſuſpect (adds our 


Sec. III. 


reſupplied and recruited ; for all vegetables grow and Concluſions 
increaſe wholly from fluids ; and again, as to their o_ the 
cateſt part, turn by putrefaction into earth; an eantby ran 
me being perpetually precipitated to the bottom of . 
putrefying liquors. Hence the quantity of dry earth wo. - 
muſt continually increaſe, and the moiſture of the | 
globe decreaſe, and be quite evaporated, if it have not 
a continual ſupply from ſome or other of the uni- 
great author), that 
the ſpirit, which makes the fineſt, ſubtileſt, and beſt 
part of our air, and which is abſolately requiſite for 
the life and being of all things, comes principally from 
the comets.” 

Mr Brydone obſerves, that the comets without tails 
ſcem » bs of a very different ſpecies from thoſe 
which have tails : To the latter, he ſays, hey appear 
to bear a much leſs reſemblance than they do even to 19, 
planets. He tells us, that comets with tails have ſel - Mr Bry- 
dom been viſible but on their receſs from the ſun : that done's con- 
they are kindled up, and receive their alarming appear- jeQures 
ance, in their near approach to this glorious luminary ; <2P<crning * 
but that thoſe without tails are ſeldom or never ſeen halt 
but on their way to the ſun ; and he does not recollect . ils. 
any whoſe return has been tolerably well aſcertained. 
« I remember indeed (ſays he), a few years ago, a 
ſmall one, that was ſaid to have been diſcovered by a 
teleſcope after it had paſſed the ſan, but never more be- 
came viſible to the naked eye. This aſſertion is eaſily 
made, and nobody can contradict it; but it does not 
at all appear probable that it ſhould have been ſo much 
leſs luminous after it had paſſed the ſun than before it 
approached him : and I will own to you, when I have 
heard that the return of theſe comets had eſcaped the 
eyes of the moſt acute aſtronomers, I have been tempt- 
ed to think that they did not return at all, but were 
abſorbed in the body of the ſan, which their violent 
motion towards him ſeemed to indicate.” He then at- 
tempts to account for the continual emiſſion of the ſan's 
light without waſte, by ſuppoſing that there are num 
berleſs bodies throughout the univerſe that are attracted 
into the body of the ſun, which ſerve to ſupply the 
waſte of light, and which for ſome time remain ob- 
ſcure and occaſion ſpots on his ſurface, till at laſt th 
are perfectly diſſolved and become bright like the reſt. 
This hypotheſis may account for the dark ſpots beco- 
ming as bright, or even brighter, than the reſt of the 
diſk, but will by no means account for the brighter 
ſpots becoming dark. Of this comet too, Mr Bry- 

one remarks, that it was evidently ſurrounded by an 

atmoſphere which refracted the light of the fixed ſtars, 
and ſcemed to canſe them change their places as the 
comet came near them. 188 

A very ſtrange opinion we find ſet forth in a book Mr Cole's 
entitled Obſervations and Conjectures on the Nature bypothefis 
and Properties of Light, and on the Theory of Co- 
mets, by William Cole.“ This gentleman ſuppoſes 
that the comets belong to no particular ſyſtem; but 
were originally projected in ſuch directions as would 
ſucceſſively expoſe them to the attraction of different 
centres, and thus they wonld deſcribe various curves of 
the parabolic and the hyperbolic kind. This treatiſe is 
written in anſwer to ſome objections thrown out in Mr 
Brydone's Tour, againſt the motions of the comets by 
means of the two forces of gravitation aud RR 
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rpoſe by Sir 
Iſaac Newton; of which we ſhall treat as fully as our 
limits will allow in the next ſection. 

Tac analogy between the periodical times of the 


.—.— planets and their diſtances from the ſur. diſcovered by 
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Dr Halley 
calculates 
the return 
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Kepler, takes place alſo in the comets. In conſequence 
of this, the mean diſtance of a comet from the ſun may 
be found by comparing its period with the time of the 
earth's revolution round the ſan. Thus the period of 
the comet that appeared in 1531, 1607, 1682, and 
1759, being about 76 years, its mean diſtance from the 
ſan may be found by this proportion: As 1, the ſquare 
of one year, the earth's periodical time, is to 5776 the 
ſquare of 76, the comet's periodical time; ſo is 1,000,000, 
hs cube of 100 the earth's mean diſtance from the 
ſan, to 5,776,000,000, the cube of the comet's mean 
diſtance. The cube root of this laſt number is 1794, 


the mean diſtance itſelf in ſuch parts as the mean diſ- 


tance of the earth from the ſun contains 100. If the 
perihelion diſtance of this comet, 58, be taken from 
3588 double the mean diſtance, we ſhall have the a- 
phelion diſtance, 3530, of ſuch parts as the diſtance 
of the earth contains 100; Which is a little more than 
35 times the diſtance of the earth from the ſun. By 
a like method, the aphelion diſtance of the comet of 
1680 comes out 138 times the mean diſtance of the 
earth from the ſan, ſuppoſing its period to be 575 
years; fo that this comet in its aphelion, goes more 
than 14 times the diſtance from the ſun that Saturn 
does, Euler computes the orbit of this comet from 
three of Flamſtead's obſervations taken near together, 
compared with a fourth taken at ſome diſtance from 
the other three ; and from thence concludes the period 
to be a little more than 170 years. „It ſeems ſome- 
thing ſurpriſing (ſays Dr Long), that, from the ſame 
obſervations which were uſed by Newton and Halley, 
he ſhould bring out a period ſo very different from what 
thoſe great men have determined : but it is the leſs to 
be wondered at, if we conſider how ſmall a portion of 
the comet's orbit lay between the moſt diſtant places 
uſed in this computation, or indeed that could be had 
for that purpoſe ; ſo ſmall, that the form of the ellip- 
ſis cannot be found with preciſion by this method, ex- 
cept the comet's places were more exactly verified than 
is poſlible to be done : and that he does not pretend to 
confirm his determination of the period by pointing out 
and comparing together any former appearances of this 
comet; a method which Newton recommended as the 
only one whereby the periodical times and tranſverſe 
diameters of the orbits of the comets can be determined 
with accuracy.“ 

The period of the comet in 1744 is much longer than 
even that of 1630, Mr Betts, in attempting to compute 
the tranſverſe axis of its bit, found it come out ſo 
near infinite, that, thongh the orbit ſhowed itſelf in 
this manner to be a very long one, he found it impoſ- 
ſible to calculate it without ſome obſervations made 
after its perihelion. Halley, after he had finiſhed his 
e of comers, found ſuch a ſimilitude inthe elements 
© thoſe of 1531, 1607, and 1682, that he was indu- 
ced to believe them to be returns of the ſame comet in 
an elliptic orbit: bat as there was ſuch a difference 
in their periodical times and inclinations of their or- 
bits as ſeemed to make againſt this opinion; and as 
the obſeryations of the firſt of them in 1531 by Apian, 
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and the ſecond in 1607 by Kepler were not exact e- Concluſions 


nough to determine ſo nice a point when he 
liſhed his ſynopſis in 1705 ; he only mentioned this as 
a thing probable, and recommended it to —_— to 
watch for an appearance of the ſame in 1758. After- 
wards, looking over the catalogne of ancient comets, 
and finding three others at equal intervals with thoſe 
now mentioned, he grew more poſitive in his opi- 
nion; and knowing a method of calculating with caſe 
a motion in an elliptic. orbit, how eccentric ſoever it 
might be, inſtead of the parabolic orbit which he had 
given for the comet of 1682, he ſet about adapting the 
plan of that orbit to an ellipſis of a given ſpace and 
magnitude, having the ſun in one of its foci, ſo as to 
tally with the obſervations of that comet made by Flam- 
ſtead with great accuracy, by the help of a very large 
ſextant. He likewiſe corrected the places of the comet 
of 1531 from Apian, and thoſe of the comet 1607 
from Kepler a by rectifying the 

e of, and found 


75 years. 
an obſervation made by him of the periodical reyolu- 


tion of Saturn having at. one time been about 13 days 
longer than at another time; occaſioned, as he ſup- 
poſed, by the near approach of Saturn and Jupiter, 
and the mutual attraction and gravitation of the two pla- 
nets: and obſerves, that in the ſummer of the year 1087, 
the comet in its deſcent was for ſome time ſo near Ju- 
piter, that its gravitation towards that planet was one- 
fiftieth part of its gravitation towards the ſan. This, 
he concluded, would canſe a change in the inclination 
of its orbit, and alſo in the velocity of its motion: for 
by continning longer near the planet Jupiter on the 
ſide moſt remote from the ſun, its velocity, wonld be 
more increaſed by the joint forces of both thoſe bodies, 
than it would be diminiſhed by them acting contrary- 
wiſe, when onthe ſide next to the ſun where its motion 
was ſwifteſt. The projectile motion being thus in- 
creaſed, its orbif would be enlarged, and its period 
lenghtened ; ſo that he thought it probable it would 
not return till after a longer period than 76 years, 
about the end of the year 1758 or beginning. of 

1759. | 
= Halley expreſſed his opinon modeſtly, though 
clearly enough, that this comet would appear again 
about the end of 1758, or the beginning of the fol- 
lowing year, M. de la Lande pretends he muſt have 
been at a loſs to know whether the period he foretold 
would have been of 75 or of 76 years; that he did 
not give a deciſive prediction, as if it had been the re- 
ſult of calculation ; and that, by conſidering the affair 
in ſo looſe a manner as Halley did, there was a good 
deal of room for objecting to his reaſoning. After 
theſe reſſections, he is very large in his commendation 
of the performance of Mr Clairault ; who, he ſays, — 
ony 
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Jupiter in 1681 and 1683, when the comet was again 
near Jnpiter, but did not neglect the attraction of that 
planet when the comet was moſt diſtant; that he con- 
ſidered the uninterrupted attractions of Jupiter and 
Saturn upon the ſan and upon the comet, but chiefly 
the attraction of Jupiter upon the ſun, whereby that 
laminary was a little diſplaced, and gave different ele- 
ments to the orbit of the comet. By this method he 
ſound the comet would be in its perihelion about the 
middle of April : but that, on account of ſome ſmall 
quantities neceſſarily neglected in the method of ap- 
proximation made uſe of by him, Mr. Clairault de- 
fired to be indulged one month ; and that the comet 
came juſt 30 days before the time he had fixed for its 
appearance. 

That comets may have their motion diſturbed by 
the planets, eſpecially by the two largeſt, Jupiter and 
Saturn, appears by an inſtance juſt now mentioned. 
They may alſo af one another by their mutual gra- 
vitation when ont of the planetary regions; but of this 
we can take no account, nor can we eſtimate the reſiſt- 
ance of the ether through which they paſs; and yet 
both theſe cauſes may have ſome influence on the incli- 
nation of their orbits and the length of their periods, 
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lar ſyſtem is compoſed. But the conjectures of aſtro- 
nomers have reached even beyond its houndaries : they 
have ſuppoſed every one of the innumerable multitude 
of fixed ſtars to be a ſun attended by planets and co- 
mets, each of which is an habitable world like our 
own; ſo that the univerſe may in ſome meaſure be re- 
preſented by "g. 161. where ſeveral adjacent ſyſtems 
are marked. The ſtrongeſt argument for this hypo- 
theſis is, that they cannot be magnified by a teleſcope 


on account of their extreme diſtance ; whence we mult 


conclude that they ſhine by their own light, and are 
therefore as many ſuns; each of which we may ſuppoſe 
to be equal, if not ſuperior, in luſtre and magnitude 
to our own. They are not ſuppoſed to be at equal 
diſtances from us, but to be more remote in propor- 
tion to their apparent ſmallneſs. This ſuppoſition is 
neceſlary to prevent any interfcrence of their planets ; 
and thus there may be as great a diſtance between a 
ſtar of the firſt magnitude and one of the ſecond appa- 
rently cloſe to it, as between the earth and the fixed 
ſtars firſt mentioned. 

Thoſe who take the contrary ſide of the queſtion 
affirm, that the diſappearance of ſome of the fixed ſtars 
is a demonſtration that they cannot be ſuns, as it would 
be to the higheſt degree abſurd to think that God 
would create a fun which might diſappear of a ſudden, 
and leave its planets and their inhabitants in endleſs 
night. Yet this opinion we find adopted by Dr Keill, 
who tells us, “It is no ways improbable that theſe 
ſtars loſt their brightneſs by a | pw. Ie number of 
ſpots which entirely covered and overwhelmed them. 
In what diſmal condition muſt their planets remain, 
who have nothing but the dim and twinkling light of 
the fixed ſtars to enlighten them?“ Others, however, 
have made ſuppoſitions more agreeable to our notions 
of the benevolent character of the Deity. Sir Iſaac 
Newton thinks that the ſadden blaze of ſome ſtars 
may have been occaſioned by the falling of a comet 
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into them, by which means they would be enabled to Concluſions 
t for a little time, after which from the 
O. foregoing 


emit a prodigious ligh 
they would gradually return to their former ſtate. 


thers have thought that the variable ones, which diſ- 2 
appear for a time, were planets, which were only xe. 


vilible during ſome part of their courſe. But this their 
apparent immobility, notwithſtanding their decreaſe of 
luſtre, will not allow us to think. Some have imagin- 
ed, that one ſide of them might be naturally much 
darker than the other, and when by the revolution of 
the ſtar upon its axis the dark ſide was turned towards 
us, the ſtar became inviſible, and, for the ſame reaſon, 
after ſome interval, reſumed its former luſtre. M. 
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Maupertuis, in his diſſertation on the figures of the Opinion of 
celeſtiaf bodies (p. 61—63.), is of opinion, that ſome M. Mau- 
ſtars, by their prodigious quick rotations on their axes, Pertuus. 


may not only aſſume the figures of oblate ſpheroids, 
but that, by the great centrifugal force ariſing from 
ſuch rotations, they may become of the figures of 
mill-ſtones; or be reduced to flat circular planes, fo 
thin as to be quite inviſible when their edges are turned 
towards us ; as Saturn's ring is in ſuch poſitions. Bat 
when very eccentric planets or comets go round any 
flar ſtar, in orbits mnch inclined to its equator, the at- 
traction of the planets or comets in their perihelions 
mult alter the inclination of the axis of that ſtar ; on 
which account it will appear more or leſs large and 
luminous, as its broad ſide is more or leſs turned to- 
wards us. And thns he imagines we may account for 
the apparent changes of magnitude and Inſtre in thoſe 
ſtars, and likewiſe for their appearing and diſappearing. 


Laſtly, Mr Dunn (Phil. Tranſ. Vol. LII.) in a diſ- Mr Dunn's 
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ſertation concerning the apparent increaſe of magni- hypotheſu. 


tude in the heavenly bodies when they approach the 
horizon, conjectures that the interpoſition of ſome 
groſs atmoſphere may ſolve the phenomena both of 
nebulous and new ſtars. The phenomena of ne- 
bulous and new ſtars (ſays he) have engaged the at- 
tention of curious aſtronomers ; but none that I know 
of have given any reaſon for the appearance of nebu- 
lons ſtars. Poſſibly what has been before advanced ne 4 
alſo be applicable for inveſtigating reaſons for thoſe 
ſtrange appearances inthe remote parts of the univerſe. 
From many inſtances which might be produced con- 
cerning the nature and properties of lights and illumi- 
nations on the earth's ſarface, concerning the. nature 
and properties of the earth's atmoſphere, and concern- 
ing the atmoſpheres and illuminations of comets, we 
may ſafely conclude, that the atmoſpheres of comets 
and of our earth are more groſs in their nature than 
the etherial medium which is generally diffuſed through 
the ſolar ſyſtem. Poſſibly a more aqueous vapour in 
the one than the other makes the difference. Now, as 
the atmoſpheres of comets and of planets in our ſolar 
ſyſtem are more groſs than the ether which is generally 


diffuſed through our ſolar ſyſtem, why may not the 


etherial medium diffuſed thronghont thoſe other ſolar 
ſyſtems (whoſe centres are their reſpective fixed ſtars) 
be more groſs than the etherial medium diffuſed through» 
out our ſolar ſyſtem? This indeed is an hypotheſis, but 
ſuch an one as agrees exactly with nature. For theſe 
nebulous ſtars appear ſo much like comets, both to the 
naked eye and through teleſcopes, that the one cannot 
always, by any difference of their extraneous light, be 
known from the other. Such orbs of groſs ether re- 
flecting 
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from the of comets, may help us to judge of the magnitudes 
foregoing gf the orbs illuminated by thoſe remote ſuns, when all 
Aprrar- gather means ſcem to fail. Thea ance of new ſtars, 
pos — and diſappearance of others, ly may be occaſion- 
ed by the interpolition of ſuch an etherial medium, 
within their reſpective orbs, as either admits light to 
ſs freely, or wholly abſorbs it at certain times, whilſt 
ight is conſtantly purſuing its journey through the vaſt 

regions of ſpace.” 

In the Philoſophical Tranſactions for 1783, how- 
ever, Mr Michel, in propoſing a method to determine 
the diſtance, magnitude, &c. of the fixed ſtars by the 
diminution of the velocity of their light, ſhould any 
ſach thing be diſcovered, makes ſuch ſuppoſitions as 

199 ſeem totally inconſiſtent with what has been juſt now 
Mr Mi- advanced. The very great number of ſtars (ſays 
chell's con- he) that have been diſcovered to be double, treble, &c. 
jetures particularly by Mr Herſchel, if we apply the doctrine 
concerning of chances, as I have heretofore done in my Inqui- 
2 ry into the probable parallax, &c. of the fixed ſtars, 
Hors. publiſhed in the Philoſophical Tranſactions for the year 

1767, cannot leave a doubt with any one who is pro- 
perly acquainted with the force of thoſe arguments, 
that by far. the greateſt part, if not all of them, are 
ſyſtems of ſtars ſo near each other, as probably to be 
liable to be affected ſenſibly by their mutual gravita- 
tion; and it is there fore not unlikely, that the periods 
of the revolutions of ſome of theſe about their princi- 

Is (the ſmaller ones being, upon this hypotheſis, to 
be conſidered as ſatellites to the others) may ſome time 
or other be diſcovered.” Having then ſhown in what 
manner the magnitude of a fixed ſtar, if its denſity 

198 were known, would affect the velocity of its light, he 
In what concludes at laſt, that “ if the ſemidiameter of a ſphere 
caſes light of the ſame denſity with the ſan were to exceed his in 
mad * the proportion of 500 to 1, a body falling from an in- 
_— * finite height towards it (or moving in a parabolic 
the body curve at its ſurface) would have acquired a greater ve- 
that emits locity than that of light, and conſequently, ſuppoſing 
is, light to be attracted by the ſame force in proportion 

to its vis inertie with other bodies, all light emitted 
from ſuch a body would be made to return towards it 
by its own proper gravity. But if the ſemidiameter 
of a ſphere, of the ſame denſity with the ſun, was of 
any other ſize leſs than 497 times that of the ſun, 
thoagh the velocity of light emitted by ſuch a body 
would never be wholly deſtroyed, yet it would always 
ſuffer ſome diminution, more or leſs according to the 
any par of the ſphere. The ſame effects would like- 
wiſe take place if the ſemidiameters were different 
from thoſe already mentioned, provided the denſity 
was greater or leſs in the duplicate ratio of thoſe ſe- 
midiameters inverſely.” 

After proceeding in his calculations, in order to find 

199 the diameter and diſtance of any ſtar, he proceeds 
Compara- thus: © According to Mr Bouguer, the brightneſs of 
tive bright- the ſun exceeds that of a wax candle in no leſs a pro- 


— of the portion than that of 8000 to 1. If therefore the 
Pp 5 _— brightneſs of any of the fixed ſtars ſhould not exceed 


that of our common candles, which, as being ſome- 
thing leſs luminous than wax, we will ſappoſe in round 
numbers to be only one ten thouſandth part as bright 
as the ſun, ſach a ſtar would not be viſible at more 
than one hundredth part of the diſtance at which it 


would be ſeen if it were as bright as the ſun, Now, 
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becauſe the ſun would NillfT apprehend, appear as Concluſions 
bright and luminous as the ar Sirius, if removed to from the 
400,000 times his preſent diſtance, ſuch a body, if no — 
brighter than our common candles, would only appear FP 
equally luminous with that ſtar at 4000 times the di-... 
ſtance of the ſun; and we might then be able, with 
the beſt teleſcopes, to diſtinguiſh ſome ſenſible ap- 
parent diameter of it: but the apparent diameters © 
of the ſtars of leſſer magnitudes would ſtill be too 
ſmall to be diſtinguiſhable even with our beſt teleſcopes, 
unleſs they were yet a good deal leſs luminous ; which 
may poſlibly, however, be the caſe with ſome of them: 
for though we have indeed very flight grounds to go 
upon with regard to the ſpecific brightneſs of the fixed 
ſtars, compared with that of the ſun at preſent, and 
can therefore form only very uncertain and random 
conjectures concerning it; yet from the infinite variety 
which we find in the works of the creation, it is not 
unreaſonable to ſuſpect, that very poſſibly ſome of the 
fixed ſtars may have ſo little natural brightneſs in pro- 
portion to their magnitude, as to admit of their dia- 
meters having ſome ſenſible apparent ſize when the 
ſhall come to be more carefully examined, and wit 
larger and better teleſcopes than have been hitherto in 
common uſe. 200 
« With regard to the ſun, we know that his whole Luminous 
ſurface is extremely luminons, a very ſmall and tem- appearance 
porary interruption ſometimes, from a few ſpots, ex- are y 
cepted. This univerſal and exceſſive brightneſs of the 2 * 
1 ſurface is probably owing to an atmoſphere, COD 2 
which being luminous throughout, and in ſome mea- atmoſphere 
ſure alſo tranſparent, the light proceeding from a con- 
ſiderable depth of it all arrives at the eye, in the ſame 
manner as the light of a great namber of candles 
would do if they were placed one behind another, and 
their flames were ſufficiently tranſparent to permit the 
light of the more diſtant ones to paſs through thoſe 
that were nearer Without interruption, 
« How far the ſame conſtitution may take place in 
the fixed ſtars we do not know : probably, however, it 
may ſtill do ſo in many ; but there are ſome appear- 
ances, with regard to a few of them, which ſcem to 
make it probable that it does not do fo univerſally. 
Now, if I am right in ſuppoſing the light of the ſun 
to proceed from a luminous atmoſphere which muſt 
neceſſarily diffuſe itſelf equally over the whole ſurface, 
and I think there can be very little doubt that this is 
really the caſe, this conſtitution cannot well take place 
in thoſe ſtars which are in ſome degree periodically 
more and leſs luminous, ſuch as that in Collo Ceti, 
&c, It is alſo not very improbable, that there is ſome 
difference from that of the ſun in the conſtitution of 201 
thoſe ſtars which have ſometimes appeared and diſap- Of the va- 
ared, of which that in the conſtellation of Caſſiope ia riable ſtars. 
is a notable inſtance, And if theſe conjectures are 
well founded, which have been formed by ſome phi- 
loſophers, concerning ſtars of this kind, that they 
are not wholly luminous, or at leaſt not conſtantly fo, 
but that all, or by far the greateſt part of their ſur- 
faces, is ſubject to conſiderable changes, ſometimes 
becoming luminous, at others extinguiſhed; it is 
amongſt ſtars of this ſort that we are moſt likely to 
meet with inſtances of a ſenſible apparent diameter, 
their light being much more likely not to be ſo great 
in proportion as that of the ſun, which if removed to 
400,000 times his preſent diſtance, would ſtill appear, 
1 ap- 
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Concluſions I apprehend, as bright as Sirius, as I have obſerved a- 
from the hoye; whereas it is hardly to be expected, with any 
1 teleſcope whatſoever, that we ſhould ever be to 

— diſtinguiſh 2 well-defined diſk of any body of the ſame 


ances, 


ie With the fon at much more than 10,000 times his 
preſent diſtance. 

« Hence the greateſt diſtance at which it would be 
poſſible to diſtinguiſh any ſenſible apparent diameter of 
a body as denſe as the ſan, cannot well greatly exceed 
five hundred times ten thouſand; that is five million 
times the diſtance of the ſan; for if the diameter of 
ſach a body was not leſs than $oo times that of the 
ſan, its light, as has been ſhown above, could never 
2034 arrive at us. 

Mr Her- Mr Herſchel improving on Mr Michels idea of 
ſchel's opi- the fixed ſtars being collected into groups, and aſ- 
nion con- ſiſted by his own obſervations with the extraordina- 
cerning the |, teleſcopic powers already mentioned, has ſuggeſted 


„ a theory concerning the conſtruction of the univerſe en- 


univerſe, tirely new and fingular. It had been the opinion of 
former aſtronomers, that our ſun, belides occupying 
4 the centre of the ſyſtem which properly belongs to 


him, occupied alſo the centre of the univerſe; but 
Mr Herſchel is of a very different opinion.“ Hi- 
therto (ſays he) the ſidereal heavens have, not inade- 
* for the purpoſe deſigned, been repreſented by 
e concave ſurface of a ſphere, in the centre of whic 
the eye of the obſerver might be ſuppoſed to be placed, 
It is true, the various magnitudes of the fixed ſtars 
even then plainly ſuggeſted to us, and would have 
better ſuited the idea of an expanded firmament of 
three dimenſions; but the obſervations upon which 1 
am now going to enter, ſtill farther illuſtrate and en- 
force the neceſſity of conſidering the heavens in this 
point of view. In future therefore we ſhall look upon 
thoſe regions into which we may now penetrate by 
means of ſuch large teleſcopes “, as a naturaliſt regards 
a rich extent of ground or chain of mountains, con- 
taining ſtrata variouſly inclined and directed, as well as 
conſiſting of very different materials. A ſurface of a 
globe or map therefore will but ill delineate the inte- 
203 Tior parts of the heavens.” 
His obſer= With the powerful teleſcope mentioned in the note, 
vations ow Mr Herſchel firſt began to ſurvey the Via Lactea, and 
the Via found that it completely reſolved the whitiſh appear- 
Lactca. ance into ſtars, which the teleſcopes he formerly uſed 
had not light enough to do, The portion he firſt ob- 
ſerved was that about the hand and club of Orion; and 
found therein an aſtoniſhing multitade of ſtars, whoſe 
number he endeayoured to eſtimate by counting many 
fields, and computing from a mean of theſe how 
many might be contained in a given portion of the 
milky way. In the moſt vacant place to be met with 
in that neighbourhood he found 63 ſtars; other fix 
fields contained 110, 60, 70, 90, 7o, and 74 ſtars; a 
mean of all which gave 79 for the number of ſtars to 
each field: and thus he found, that by allowing 15 
minutes for the diameter of his field of view, a belt of 
15 degrees long and two broad, which he had often 
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ſcen paſs before his teleſcope in an hour's time, could Concluſions 
not contain leſs than 50,000 ſtars, large enough to be from the 
diſtinctly numbered: beſides which, he ſuſpected twice leregoing 
as many more, Which could be ſeen only now and chen r ; 
by faint glimpſes for want of ſufficient light. — 
The fi he had in the milky-way ſoon induced 204 
him to turn his teleſcope to the nebulous parts of the On the ne- 
heavens, of which an accurate liſt had been publiſhed 
in the Connoiſſance des Temps for 1783 and 1784. 


Moſt of theſe yielded to a Newtonian reflector of 20 


feet focal diſtance and 12 inches aperture; which plain- 

ly diſcovered them to be compoſed of ſtars, or at leaſt 

to contain ſtars, and to ſhow every other indication of og 

conſiſting of them entirely. The nebulz (ſays he) They are 

are arranged into ſtrata, and run on to a great length ; _—_— 

and ſome of them I have been able to purſue, and to iato 

gueſs pretty well at their form and direction. It is 

probable enough that they may ſurround the whole 

ſtarry ſphere of the heavens, not unlike the milky-way, 

which undoubtedly is nothing but a ſtratum of fixed 

ſtars: and as this latter immenſe ſtarry bed is not of 

equal breadth or luſtre in every part, nor runs on in 

one ſtraight direction, but is curved, and even divided 

into two ſtreams along a very conſiderable portion of 

it; we may likewiſe expect the greateſt variety in the 

ſtrata of the cluſters of ſtars and nebulz. One of theſe 

nebulous beds is ſo rich, that in paſſing through a 

ſection of it in the time of only 36 minutes, I have 

detected no leſs than 31 nebulz, all diſtinctly viſible 206 

upon a fine blue ſxy. Their ſituation and ſhape, as Variety of 

well as condition, ſeem to denote the greateſt variety ſhapes aſ- 

imaginable. In another ſtratum, or perhaps a diffe- ſumed by 

rent branch of the former, I have often ſcen double em. 

and treble nebulz variouſly arranged; large ones with 

ſmall, ſeemingly attendants ; narrow, but much extend- 

ed Jucid nebulz or bright daſhes; ſome of the ſhape of 

a fan, reſembling an electric bruſh iſſuing from a lucid 

point ; others of the cometic ſhape, with a ſeeming nn- 

cleus in the centre, or like cloudy ſtars ſurrounded with 

a nebulous atmoſphere: a different ſort again contain a 

nebuloſity of the milky kind, like that wonderful in- 

explicable phenomenon about $ Orionis ; while others 

ſhine with a fainter mottled kind of light, which de- 

notes their being reſolvable into ſtars, 40 
It is very probable that the great ſtratum called Why the 

the m/ky-way, is that in which the ſun is placed, though milky-way 

perhaps not in the very centre of its thickneſs, We appears to 

gather this from the appearance of the galaxy, which ſurround 

ſeems to encompals the whole beavens, as it certainly 6 

muſt do if the ſun is within the ſame, For ſuppoſe 

a number of ſtars arranged between two parallel planes, 

indefinitely extended every way, but at a given conſi- 

derable diſtance from one another, and calling this a 

ſidereal ſtratum, an eye placed ſomewhere within it 

will ſee all the ſtars in the direQion of the planes of 

the ſtratum projected into a great circle, which will 

appear lucid on account of the accumulation of the 

ſtars, while the reſt of the heavens 2t the ſides will on- 

ly ſeem to be ſcattered over with conſtellations, more or 


leſs 
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* Mr Herſchel's obſervations, on which this theory is founded, were made with a Newtonian reflector of 
20 feet focal length, and an aperture of 18 inches. 
16 By this word we are to underſtand the apparent ſpace in the heavens he could ſee at once through his 
teleſcopc. 1 
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Concluſions leſs erowded according to the diſtance of the planes or 
from the number of ſtars contained in the thickneſs or ſides of 
foregoing the ſtratum, 
Appear- Thus in fig. 102. an eye at 8 within the ſtratum 
. 4, will ſee the ſtars in the direclion of its length a6, 
or height ed, with all thoſe in the intermediate ſitua- 
tion, projected into the lucid circle ABCD; while 
thoſe in the ſides , A, will be ſeen ſcattered over 
223 the remaining part of the heavens at MVNW, 
Celeſtial If the eye were placed ſomewhere without the 
r- ſtratum, at no very great diſtance, the appearance of 
ances ſolv- the ſtars within it would aſſume the form of one of the 
el on Mr 1efer circles of the ſphere, which would be more or 
Herichel's 1.6 contracted to the diſtance of the eye: and if this 
5 diſtance were exceedingly increaſed, the whole ſtratum 
might at laſt be drawn together into a lucid ſpot of any 
ſhape, according to the poſition, length, and height of 
the ſtratum. | 
Let us now ſappoſe, that a branch or ſmaller ſtra- 
tum ſhould run out from the former in a certain direc- 
tion, and let it alſo be contained between two parallel 
planes extended indefinitely onwards, but ſo that the 
eye may be placed in the great ſtratum ſomewhere be- 
fore the ſeparation, and not far from the place where 
the ſtrata are ſtill united ; then will this ſecond ſtratum 
not be projected into a bright circle like the former, 
but will be ſeen as a lucid branch proceeding from the 
firſt, and returning to it again at a certain diſtance leſs 
than a ſemicircle. Thus, in the ſame figure, the ſtars 
in the ſmall ſtratum g will be projected into a bright 
arch at PRRP, whe. after its ſeparation from the 
circle CBD, unites with it again at P. 
«© What has been inſtanced in parallel planes may 
eaſily be applied to ſtrata irregularly bounded, and 
running in various directions; for their projection 
will of conſequence vary according to the quantities of 
the variations in the ſtrata and the diſtance of the eye 
from the ſame. And thas any kind of curvatures, as 
well as various degrees of brightneſs, may be produced 
in the projections. 
Of theſun's From appearances, then, as I obſerved before, we 
place in the may infer, that the ſan is moſt likely placed in one of 
univerſe. the preat ſtrata of the fixed ſtars, and very probably 

not 2 from the place where ſome ſmaller ſtratum 
branches out from it. Such a ſuppoſition will ſatisfac- 
torily, and with great ſimplicity, account for all the 
phenomena of the milky way; which according to 
this hypotheſis, is no other than the appearance of the 
projection of the ſtars contained in this ſtratum and its 
ſecondary branch. As a farther inducement to look 
on the galaxy in this point of view, let it be conſider- 
ed, that we can no longer doubt of its whitiſh appear- 
ance ariſing from the mixed luſtre of the numberleſs 
ſtars that compoſe it. Now, ſhould we ſappoſe it to 
be an irregular ring of ſtars, in the centre m_ of 
which we muſt then ſuppoſe the ſun to be placed, it 
will appear not a little extraordinary, that the ſun, 
being a fixed ſtar like thoſe which compoſe this ima- 
gined ring, ſhould juſt be in the centre of ſnch a mul- 
titude of celeſtial bodies, without any apparent reaſon 


tion, every ſtar in this ſtratum, not very near the ter- 

mination of its length of height, will be ſo placed as 

alſo to have its own galaxy, with only ſuch variations 
Vor. II, 


for this ſingular diſtinction; whereas, on our ſuppoſi- 


Sect. III. r MM = 7, 
in the form and luſtre of ic as may ariſe from the par- 1 


ticular ſituation of each ſtar. 


« Various methods may be taken to come to a feregeing 
knowledge of the ſun's place in the ſidereal ſtratum, TER. 
one of which I have already begun to put in practice. 


I call it gauging the heavens, or the ſlar-gauge, It 


conſiſts in repeatedly taking the nunſber of ſtars in ten — 1 | 
fields of view of my refloctor very near each other; and . od of 


the hea» - 


the right, a mean of the contents of the heavens in all ens. 


by adding their ſums, and cutting off one decimal on 


the parts which are thus gauged are obtained. Thus 
it appears, that the number of ſtars increaſes very 
much as we approach the milky way; for in the pa- 
rallel from 92 to 24 degrees north polar diſtance, and 
right aſcenſion 15h. 10, the ſtar-gauge runs up from 

4 ſtars in the field to 18.6 in about an hour and an 

alf; whereas in the parallel from 78 to 80 degrees 
north polar diſtance, and R. A. rt, 12, 13, and 14 
hours, it very ſeldom riſes above 4. We are, however, 
to remember, that, with different inſtruments, the ac- 
count of the gauges will be very different, eſpecially 
on our ſuppoſition of the ſun in a ſtratum of ſtars, 
For let 1 fig. 98. be the ſtratum, and ſuppoſe the 
ſmall circle 5 {k to repreſent the ſpace into which, by 
the light ws | power of a given teleſcope, we are ena- 
bled to penetrate, and let GHLK be the extent of 
another portion which we are enabled to viſit by means 
of a larger aperture and power; it is evident, that the 
gauges with the latter inſtrument will differ very mach 
in their account of ſtars contained at MN and at KG 
or LH, when with the former they will hardly be af- 
fected with the change from n tokg or Il. 


« The ſituation of the ſun in the ſidereal ſtratum How to 


will be found by conſidering in what manner the ſtar- find the 
place of the 


gauge agrees with the length of a ray revolving in ſeve- 
ral directions about an aſſumed point, and cut off by 
the bounds of the ſtratum. Thus, in fig. 99. let 8 
be the place of an obſerver; Srrr, Srr xr, lines in the 
plane r Sr, Sr, drawn from S within the ſtratum to 
one of the boundaries here repreſented by the plane AB. 
Then, ſince ncicher the ſituation of $ nor the form of 
the limiting ſurface AB is known, we are to aſſume 
a point, and apply to it lines proportional to the ſe- 
veral gauges that have been obtained, and at ſnch 
angles from each other as they may point out; then 
will the termination of theſe lines delincate the boun- 
dary of the ſtratum, and conſequently manifeſt the ſi- 
tuation of the ſun within the ſame. 


112 

« Tn my late obſervations on nebulæ, I ſoon found, obſerva- 
that I generally detected them in certain directions ra- tions onne- 
ther than in others: that the ſpaces preceding them bulæ. 


were generally quite deprived of their ſtars, ſo as often 
to afford many fields without a ſingle ſtar in it: that 
the nebnlæ generally appeared ſome time after among 
ſtars of a certain conſiderable fize, and but ſeldom 
among very ſmall ſtars: that when I came to one ne- 
bula, I generally found ſeveral more in the neighbour- 
hood : that afterwards a conſiderable time paſſed before 
I came to another parcel, Theſe events being often 
repeated in different altitudes of my inftroment, and 
ſome of them at conhiderable diſtances from each other, 
it occurred ro me that the intermediate ſpaces between 
the ſweeps might alſo contain ncbu'z ; and finding 
this to hold good more than once, I ventured to give 

| 30 notice 
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Concluſions notice to my aſſiſtant at the clock, that © I found my- 
from the ſelf on nebulous ground.” Bot how far theſe circum- 
2 * ſtances of vacant places eceding and following the 

nebnlous ſtrata, and their being as it were contained in 
wm— — bed of ſtars ſparingly ſcattered between them, may 
hold good in more diſtant portions of the heavens, and 
which I have not yet been able to viſit in any regular 
manner, I ought by no means to hazard a conjecture. 
I may venture, however, to add a few particulars about 
the direction of ſome of the capital ſtrata, or their 


be, 


of ſome of 


pal ſtrata to the naked eye, is probably one Cre to a cer- 
of ſtars. tain ſtratum, in which I ſuppoſe it to be ſo placed as to 
lie neareſt to us. This ſtratum I ſhall call that of 
Cancer. It runs from « Cancri towards the ſouth, over 
the 67th nebula of the Connoiſſance der Temps, which 
is a very beautiful and pretty much compreſſed claſter 
of ſtars, caſily to be ſcen by any good teleſcope ; 
and in which 1 have obſerved above 200 ſtars at once 
in the field of view of my great reflector with a power 
of 157. This cluſter appearing fo plainly with any 
common teleſcope, and being ſo near to the one 
which may be ſcen with the naked eye, denotes it to 
be probably the next in diſtance to that within the 
nartile formed by y, 4, , . From the 67th nebula, 
the ſtratum of Cancer proceeds towards the head of 
Hydra ; but I have not yet had time to trace it farther 
chan the equator. 

Another ſtratum, which perhaps approaches nearer 
to the ſolar ſyſtem than any of the reſt, and whoſe ſi- 
tuation is nearly at rectangles with the great ſidereal 
ſtratum in which the ſun is placed, is that of Coma 
Berenices, as I ſhall call it. I ſuppoſe the Coma it- 
ſelf to be one of the cluſters in it, and that on account 
of its ncarneſs it appears to be fo ſcattered, It has 
many capital nebulæ very near it; and in all probabi- 
lity this ſtratum runs out a very conſiderable way. It 
may perhaps even make the circuit of the heavens, 
* very likely not in one of the great circles of 
the ſphere; for unleſs it ſhould chance to interſe the 
great ſidereal ſtratum of the milky way before men- 
tioned in the very place in which the ſun is ſtationed, 
ſuch an appearance would hardly be produced. How- 
ever, if the ſtratum of Coma Berenices ſhould extend 
ſo far as I apprehend it may, the direction of it to- 
wards the north lies probably, with ſome windings, 
through the Great Bear onwards to Caſliopeia, thence 
throagh the Girdle of Andromeda and the Northern 
Fiſh, proceeding towards Cetus; while towards the 
fouth ir paſſes through the Virgin, probably on to the 
tail of Hydra and Centaurus.“ 

* Philoſ. By a continued ſeries of obſervations, Mr Herſchel 
Tray. became confirmed in his notions ; and in a ſucceeding 


vol. 75. paper has given a ſketch of his opinions concerning 
os 2 the intexior conſtruction of the heavens.—“ That the 
ele co milky way (ſays he) is a moſt extenſive ſtratum of 


ſtruction of ſtars of / various ſizes, admits no longer of the leaſt 


the hea= doubt; and that our ſun is one of the heavenly bodies 


dens. belonging to it, is as evident. I have now viewed and 

ed this ſhining zone in almoſt every direction, and 
fine it compoſed of ſhining ſtars, whoſe number, by 
the account of thoſe gauges, conſtantly increaſes and 
decreaſes in proportion to its apparent brightneſs to 
the naked eye. But in order to develope the ideas of 


the univerſe that have been ſuggeſted by my late ob- 
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the princi- branches. The well-known nebula of Cancer, viſible | 
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ſervations, it will be beſt to take the fubject from a Concluſions 
point of view at a conſiderable diſtance both of ſpace from the 
and time. 655 | foregoing 
Let us then ſuppoſe numberleſs ſtars of variovs FE 
ſizes ſcattered over an indefinite portion of ſpace, i 
ſuch a manner as to be almoſt equally diſtributed thro* 275 
the whole. The laws of attraction. which no doubt Conſe- 


exteud to the remoteſt regions of the fixed ſtars, will — orb 


2 in ſuch a manner as moſt probably to produce attraction 
e following remarkable effects. * acting a- 


J. It will frequently happen, that a ſtar, being mong the 
conſiderably larger than its neighbouring ones, will fare. 
attract them more than they will be attracted by o- ne 
thers that are immediately around them ; by which . 
means they will be in time, as it were, condeuſed about d. 

a centre; or, in other words, form themſelves into a 


cluſter of ſtars of almoſt a globular figure, more or 


leſs regularly ſo according to the ſize and original diſ- 


tance of the ſurronnding ſtars. The perturbations 


of theſe mutual attractions muſt undoubtedly be very 
intricate, as we may eaſily comprehend by conſidering 


what Sir Iſaac Newton has ſaid, Princip. lib. i. prob. 
38, et ſeg.: but in order to apply this great author's 
reaſoning of bodies moving in ellipſis to ſuch as are 
here for a while ſuppoſed to have no other motion 
than what their mutual gravity has imparted to them, 
we muſt ſuppoſe the conjugate axes of theſe ellipſes in- 
definitely diminiſhed, whereby the cllipſes will become 
ſtraight lines. 
II. The next caſe, which will bappen almoſt as 
frequently as the former, is where a few ſtars, though 
not ſuperior in ſize to the reſt, may chance to be ra- 
ther nearer each other than the ſurrounding ones ; for 
here alſo will be formed a prevailing attraction in the 
combined centre of gravity of them all, which will oc- 
caſion the neighbouring ſtars to draw together ; not, 
indeed, ſo as to form a regular globular figure, but, 
however, in ſuch a manner as to be condenſed towards 
the common centre of gravity of the whole irregular 
cluſter. And this conſtruction admits of the utmoſt 
variety of ſhapes, according to the number and ſituation 
4 * ſtars which firſt gave riſe to the condenſation of 
the reſt, 
« III. From the compoſition and repeated conjunc- 
tion of both the foregoing forms, a third may be de- 
rived, when many large ſtars, or combined ſmall ones, 
are ſituated in long extended regular or crooked rows, 
hooks, or branches ; for they will alſo draw the ſur- 
roanding ones fo as to produce figures of condenſed 
ſtars coarſely ſimilar to the former, which gave riſe to 
theſe condenſations. 
« IV. We may likewiſe admit of ſtill more exten- 
five combinations; when at the ſame time that a cluſ- 
ter of ſtars is forming in one part of ſpace, there may 
be another collecting in a different, but perhaps not 
far diſtant quarter, which may occaſion a mutual ap- 
oach towards their common centre of gravity. 217 
M. In the laſt place, as a natural conſequence of Vacancies 
the former caſes, there will be great cavities or va- how they 
cancies formed by the retreat of the ſtars towards the e <<" 
various centres which attract them; ſo that, upon the — — 
whole, there is evidently a field of the greateſt variety 
for the mutual and combined attractions of the heaven- 
ly bodies to exert themſelves in. 


From this theoretical view of the heavens, => 


gect. III. 
Concluſions has been taken from a point not leſs diſtant in time 
from the than in ſpace, we will now retreat to our own retired 
foregoing ſtation, in one of the planets attending a ſtar in its 
App eat combination with numberleſs others: aud in or- 


ances. + der to inveſtigate what will be the appearances from 
218 this contracted ſituation, let us begin with the naked 


How the eye, The ſtars of the firſt magnitude, being in all pro- 
lars muſt bability the neareſt, will furniſh us with a ſtep to begin 
appear t our ſcale. Setting off, therefore, with the diſtance 
”s of Sirius or ArQurus, for inſtance, as unity, we will 
_— preſent ſuppoſe, that thoſe of the ſecond magnitude 
are at double, thoſe of the third at treble, the diſtance, 
&c. Taking it for granted, then, that a ſtar of the 
ſeventh magnitude (the ſmalleſt ſuppoſed viſible with 
the naked eye) is about ſeven times as far as one of 
the firſt, it follows, that an obſeryer who is incloſed in 
2 globular cluſter of ſtars, and not far from the centre 
will never be able with the naked eye to ſee tothe end 
of it ; for ſince, according to the above eſtimations, 
he can only extend his view to about ſeven times the 
diſtance of Sirius, it cannot be expected that his eyes 
ſhould reach the borders of a cluſter which has perbaps 
not leſs than 50 ſtars in depth every where around 
him. The whole univerſe to him, therefore, will be 
compriſed in a ſet of conſtellations richly ornamented 
with ſcattered ſtars of all ſizes. Or if the united 
brightneſs of a neighbouring cluſter of ſtars ſhould, in 
2 remarkable clear night, reach his ſight, it will put 
on the appearance of a ſmall, faint, whitiſh, nebulous 
cloud, not to be perceived without the greateſt atten- 
tion. Let us ſuppoſe him placed in a much extended 
ſtratam, or branching cluſter of millions of ſtars, ſuch 
as may fall under the third form of nebulz already con- 
ſidered. Here alſo the heavens will not only be richly 
ſcattered over with brilliant conſtellations, but a ſhi- 
ning zone or milky way will be perceived to ſurround 
the whole ſphere of the heavens, owing to the com- 
bined light of thoſe ſtars which are too ſmall, that is 
too remote to be ſeen, Our obſerver's ſight will be 10 
confined, that he will imagine this ſingle collection of 
ſtars, thongh he does not even perceive the thouſandth 
part of them, to be the whole contents of the heavens. 
Allowing him now the uſe of a common teleſcope, he 
begins io ſuſpect chat all the milkineſs of the bright 
ke which ſurronnds the ſphere may be owing to 
ſtars. He perceives a few cluſters of them in various 
parts of the heavens, and finds alſo that there are a 
kind of nebulous patches: but ill his views are not 
extended to reach fo far as to the end of the ſtratum 
in which he is ſituated; fo that he looks upon theſe. 
patches as belonging to that ſyſtem which to him ſeems 
to comprehend every celeſtial object. He now in- 
creaſes his power of viſion ; and, applying himſelf to 
a cloſe obſervation, finds that the milky way is indeed 
no other than a collection of very ſmall ſtars. 
perceives, that thoſe objects which had been called 
nebulæ, are evidently nothing but cluſters of ſtars, 
Their number inereaſes upon him; and when he re- 
ſolves one nebnla into ſtars, he diſcovers ten new ones 
which he cannot reſolve. He then forms the idea of 
immenſe ſtrata of fixed ſtars, of cluſters of ſtars and of 
nebalz ; till, going on with ſuch intereſting obſerva- 
tions, he now perceives, that all theſe appearances 
muſt naturally ariſe from the confined ſituation in 
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He 


tua, 


475 

which, we are placed. Confined it may juſtly be called, Concluſions 

though in no leſs a ſpace than what appeared before to from the 

be the whole region of the fixed ſtars, but which now 

has aſſumed the ſhape of a crookedly branching nebula ; 

not indeed one of the leaſt, but perbaps very far from 

being the moſt conſiderable, of thoſe numberleſs clu- 

ſters that enter into the conſtruction of the heavens,” 219 
Our author now proceeds to ſhow that this theoretical 2 

view of the heavens is perfectly conſiſtent with facts, in favour 

and ſeems to be confirmed by a ſeries of obſervations, ol the fore- 

Many hundreds of nebulz of the firſt and ſecond forms 8 

are to be ſeen in the heavens ; and their places, he f-ryations 

ſays, will hereafter be pointed out ; many of the third on nebuls. 

form deſcribed, and inſtances of the fourth related ; 

a few of the cavities mentioned in the fifth particu- 

lariſed, though many more have been already obſerved : 

ſo that,“ upon the whole (ſays he), I believe it will 

be found, that the forgoing theoretical view, with all 

its conſequential appearances, as ſcen by an eye inclo- 

ſed in one of the ncbule, is no other than a drawing 

from nature, wherein the features of the original have 

been cloſely copied : and I hope the reſemblance will 

not be called- a bad one, when it ſhall be conſidered 

how very limited muſt be the pencil of an inhabitant 

of ſo ſmall and retired a portion of an indefinite ſy- 

ſtem in attempting the picture of ſo unbounded an ex- 

tent,” 220 
Mr Herſchel next preſent us with a long table of Method of 

ſtar-gauges, or accounts of the number of ſtars at Teaſuring 


Appear- 


ances. . 


once in the field of his teleſcope, which go as high as the dimen- 
588 after which he propoſes the following — as 


PROBLEM. 

« The ſtars being ſuppoſed nearly equally ſcattered, 
and their number, in a field of view of a known an- 
gular diameter, being given, to determine the length 
of the viſual ray. 

Here, the arrangement of the ſtars not being fix- 
ed , we muſt endeavour to find which way they 
may be placed ſo as to fill a given ſpace moſt equally. 
Suppoſe a reQangular cone cut into fruſtula by many 
equidiſtant planes perpendicular to the axis; then, if 
one ſtar be placed at the vertex and another in the 
axis at the firſt interſection, ſix ſtars may be ſet around 
it ſo as to be — wp from one another and from 
the central ſtar, - Theſe poſitions being carried on in 
the ſame manner, we ſhall baye every ſtar within the 
cone ſurrounded by eight others at an equal diſtance 
from that ſtar taken at a centre, Fig. 100 contains 
four ſections of ſuch a cone diſtinguiſhed by alternate 
ſhades ; which will be ſufficient io explain what ſort of 
arrangements I would point out. 

* The ſeries of the number of ſtars contained in 
the ſeveral ſections will be 1, 7, 19, 37, 61, 9, &c. 
which, continued to x: terms, the ſum of it, by the 


differential method, will be na+-. —7 +1. = 


—2 


al, &c. where a is the firſt term, 4“, dd, d''”, &e, 
the firſt, ſecond, and third differences. Then, ſince a=1, 
4 , d G, d''' =o, the ſum of the ſeries will be n*. 
Let S be the given number of ſtars; 1 the diameter of 
the baſe of the field of view; and B the diameter of the 
great rectangular cone ; and by trigonometry we ſhall 

302 have 


Radins 


3253 Nov, ſince the field of view 
— Fang. ; feld , IN 
Appear- Of a teleſcope is a cone, we ſhall have its ſolidity to 
£35, that of the great cone of the ſtars formed by the a- 


S—— ove conſtruction, as the ſquare of the diameter of the 
baſc of the field of view to the ſquare of the diameter 
of the great cone, the height of both being the ſame ; 
and the ſtars in each cone being in the ratio of the ſo- 


; — — 
lidity, as being cqually ſcattered, we have NBS; 
and the length of the viſual ray = 2—1, which was 
to be determined.” Another ſolution of this problem, 
on the ſuppoſition of another arrangement of ſtars, is 

221 given; but Mr Herſchel prefers the former, 
Proofs of From the data now laid down, Mr Herſchel next 
our ſidereal endeavours to prove that the carth is © the planet of 
ſyſtem be- 4 ſtar belonging to a compound nebula of the third 
-——_ form,” I ſhall now (ſays he) proceed to ſhow, that 
; the ſtupendous ſidereal ſyſtem we inhabit, this extenſive 
ſtratum, and ics ſecondary branch, n of many 
millions of ſtars, is in all 222 a detached nebula. 
In order to go upon grounds that ſeem to me to be ca- 
pable of great certainty, they being na, leſs than an 
actual ſurvey of the boundaries of our ſidereal ſyſtem, 
which I have plainly perceived as far as I have yet 
gone round it, every where terminated, and in moſt 
laces very narrowly too, it will be proper to ſhow the 
— of my ſounding line, if I may fo call it, that 
it may appear Whether it was ſufficiently long for the 
222 Purpole, 
Length of In the moſt crowded parts of the milky-way, I 
the line by have had fields of vicw that contained no fewer than 
which Mr 583 ſtars, and theſe were continued for many mi. 
25 nutes; ſo that in one quarter of an hour's time there 
hexeens Pailed no leſs than 116,000 ſtars through the field of 
eNcavens®., - 
view of my teleſcope. Now, if we compute the length 
of the viſual ray, by putting 8 2 588, and the diame- 
ter of the field of view 15 minutes, we ſhall find 


»=/ B3= 493 ; fo that it appears the length of 
what I have called my Sounding Line, or 2—1, was 
not probably leſs than 497 times the diſtance of Sirius 
from the ſun, | 
« It may ſeem inaccurate that we ſhould found an 
argument on the ſtars being equally ſcattered, when, in 
all probability, there may not be any two of them in 
the heavens whoſe mntual diſtance ſhall be equal to 
that of any other two given ſtars : but it ſhoald be 
couſide red, that when we take all the ſtars collectively, 
there will be a mean diſtance which may be aſſumed 
as the general one ; and an argument founded on ſuch 
233 2 ſuppoſition will have in its favour the greateſt pro- 
Cluſter of bability of uot being far ſhort of truth. And here I 
ſtars de- muſt. obſerve, that the difference between a crowded 
lined. place and a cluſter (none of the latter being put into 
the gauge rable), may ws be perceived by the ar- 
rangement as well as the ſize and mutual diſtance of 
the ſtars: for in a cluſter they are generally not only 
refembling each other pretty nearly in ſize, but a cer- 
tain uniformity of diſtance alſo takes place : they are 
more and more accumulated towards the centre, and put 
on all the appearances which we ſhould natnrally expect 
from a number of them collected into a group at a 
certain diſtance from us. On the other hand, the rich 
parts of the milky-way, as well as thoſe in the diſtant 
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broad parts of the ſtratum, conſiſt of a mixture of ſtars Concluſions 
of all poſſible ſizes, that are ſecminyly placed without from the 
any particular apparent order. Perhaps we might re- loregoing 
collect, that a greater condenſation towards the centre u 
of our ſyſtem than towards the borders of it ſhould be 
taken into conſideration ; but with a nebula of the : 
third form, containing ſuch various and extenſive com- 
binations as I have found to take place in ours, this 
circumſtance, which in one of the firſt form would be 
of conliderable moment, may, I think, be ſafely nc- 
glected. 
« If ſome other high gauge be ſelected from the 

table, ſach as 472 or 344, the length of the viſual ray 
will be found 461 and 415. And although in conſe- 
2 of what has been ſaid, a certain degree of 

oubt may be left about the arrangement and ſcatter- 


iüng of the ſtars, yet when it is recolleQed, that in thoſe 


parts of the milky-way, where theſe high ganges were 
taken, the ſtars were neither ſo ſmall nor ſo crowded 
as they muſt have been, on a ſuppoſition of a much 
farther continuance of them, when certainly a milky 
or nebulous appearance muſt have come on, I need 
not fear to have over-rated the extent of my viſual ray; 
and indeed every thivg that can be ſaid to ſhorten it 
will only contract the limits of our nebulæ, as it has in 
moſt places been of ſufficient length to go far beyond 
the bounds of it. Thus in the fides of our ſtratum, ,,, 
oppoſite to our ſituation in it, where the ganges often Fxtent of 
run below 5, our nebulæ cannot extend to ico times our nebula, 
the diſtance of Sirius; and the ſame tele ſcope which 
could ſhow 588 ſtars in a field of view of »5 minutes, 
muſt certainly have preſented me alſo with the ſtars in 
theſe ſituations, had they been there. If we ſhould 
anſwer this by obſerving, that they might be at too 
great a diſtance to be perceived, it will be allowing 
that there muſt at leaſt be a vacancy amounting to the 
length of a viſual ray, not ſhort of 300 times the di- 
ſtance of Sirius: and this is amply ſufficient to make 
our nebulæ a detached one. It is true, that it would 
not be conſiſtent confidently to affirm that we were on 
an iſland, unleſs we had found ourſelves every where 
bounded by the ocean ; and therefore I ſhall go no far- 
ther than the gauges will authoriſe : but conſidering 
the little depth of the ſtratum in all thoſe places which 
have been actually ganged, to which muſt be added all 
the intermediate parts that have been viewed and found 
to be much like the reſt, there is but little room to ex- 
pect a connecion between our nebula and any of the 
neighbouring ones. A teleſcope, with a much larger 
aperture. than my preſent one, graſping together a 
greater quantity of light, and thereby enabling us to 
ſce farther into ſpace, will be the ſureſt means of com- 
pleting and eſtabliſhing the arguments that have been 
uſed : for if our nebula is not abſolutely a detached 
one, Iam firmly perſuaded that an inſtrument may be 
made large enough to diſcover the places where the 
ſtars continue onwards. A very bright milky nebulo- 
ſity muſt there undonbtedly come on, fince the ſtars in 
a field of view will increaſe in the ratio of 1 preater 
than that of the cube of the viſual ray, Thus, if 588 
ſtars in a given field of view are to be ſcen by a ray of 
497 times the diſtance of Sirius, when this is length- 
encd to 1000, which is but little more than double the 
ſormer, the number of ftars in the ſame field of view 
will 
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Concluſious will be no leſs than 4774: for when the viſual ray r is 
* 

— hd given, the number of ſtars S will be == 5 where 
_—_ 1=r+1; and a teleſcope with a threefold power of 
—— extending into ſpace, or with a ray of 15co, which I 
think may caiily be conſtructed, will give us 16,096 
ſtars. Nor would theſe be ſo cloſe, but that a good 
power applied to ſuch an inſtrument might eaſily diſ- 
tinguiſh chem ; for they need not, if arranged in re- 
gular ſquares, approach nearer to each other than 
6,27: but the milky nebuloſuy I have mentioned, 
wonld be produced by the numberleſs ſtars beyond 
them, which, in one reſpect, the viſual ray might alſo 
be ſaid to reach. To make this appear, we muſt re- 
turn to the naked eye; which, as we have before eſti- 
mated, can only ſee the ſtars of the ſeventh magnitude 

ſo as to diſtinguiſh them : but it is nevertheleſs ve 
evident, that the united Juſtre of millions of ſtars, ſuch 
as I ſuppoſe the nebula in Andromeda to be, will 
reach our ſight in the ſhape of a very ſmall faint nebu- 
loſity ; ſince the nebula of which 1 ſpeak may caſily 
be ſeen in a fine N In the ſame manner, my 
preſent teleſcope, as I have argned, has not only a 
viſual ray that will reach the ſtars at 497 times the 
diſtance of Sirius, ſo as to diſtinguiſh them, and pro- 
bably much farther, but alſo a power of ſhowing the 
nnited luſtre of the accumulated ſtars that compoſe a 
milky nebuloſity at a diſtance far exceeding the former 
limits; ſo that ſrom theſe conſiderations it appears 
again highly probable, that my preſent teleſcope not 
ſhowing ſuch a nebuloſity in the milky-way, goes al- 
ready far beyond its extent: and conſequently much 
more woald an inſtrument, ſuch as I have mentioned, 
remove all doubt on the ſubject, both by ſhowing the 
ſtars in the continuation of the ſtratum, and by expo- 
ſing a very ſtrong milky nebuloſity beyond them, that 
could no longer be miſtaken for the dark ground of 

225 the heavens. | 

Analogical © To theſe arguments, which reſt on the firm baſis 
arguments of a ſeries of obſcryation, we may add the following 
in favour of conſiderations drawn from analogy. . the great 
his doce- number of ncbulæ which I have now already ſcen, a- 
* mounting to more than goo, there are many which in 
all probability are equally extenſive with that which 
we inhabit; and yet they are all ſeparated from each 
other by very conſiderable intervals. Some, indeed, 
there are that ſeem to be double and treble; and though 
with moſt of theſe it may be that they are at a very 
great diſtance from each other, yet we allow that 
ſome ſach conjunQions really arc to be found; nor is 
this what we mean to exclude, But then theſe com- 
pound, or double nebulæ, which are thoſe of the third 
and fourth forms, ſtill make a detached link in the 
great chain. It is alſo to be ſuppoſed, that there may 
be ſome thinly ſcattered folitary ſtars between the large 
interſtices of nebulz ; which being ſituated ſo as to be 
nearly equally attracted by the ſeveral cluſters when 
they were forming, remain unaſſociated: and though 
we cannot expect to ſee thoſe ſtars on account of their 
valt diſtance, yet we may well preſume that their num- 
ber cannot be very conliderable in compariſon to thoſe 
that are already drawn into ſyſtems: which conjecture 
is alſo abundantly confirmed in ſuuations where the 
nebalz are near enough to have their ſtars viſible ; for 
they arc all inſulated, aud generally to be ſ-cn upon a 
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very elcar and pure ground, without any ſtar near them Concluſions 
that might be thought to belong to them. And though from the 
I have often ſeen them in beds of ſtars, yet from the ſoregeing 
ſize of theſe latter we may be certain, that they were 21 
much nearer to us than thoſe nebulæ, and belonged wy 
undoubtedly to our own ſyſtem, 

Having thus determined that the viſible ſyſtem of 
nature, by us called the univerſe, conſiſting of all the 
celeſtial bodies and many more than can be ſeen b 
the naked eye, is only a group of ſtars or ſuns wit 0 
wor planets, conſtituting one of thoſe patches called a 

ebula, and perhaps not one ten thouſandth part of 
what is really the univerſe, Mr Herſchel goes on to 
delincate the figure of this vaſt nebula, which he is of 
opinion may now be done; and for this purpoſe he 226 
6 a table, calculating the diſtance of the ſtars which How the 
orm its extreme boundaries, or the length of the vi- figure of 
ſual ray in different parts, by the number of ſtars con- our nebula 
tained in the field of his teleſcope at different times, nud — 
according to the principles already laid down. He 
does not, however, as yet attempt the whole nebula, 
but of a particular ſection, repreſented fig. 160, I 
have taken one (ſays he) which paſſes through the 

les of our ſyſtem, and is at rectangles to the con- 
junction of the branches, which I have called its /ength. 
The name of poles ſeemed to me not improperly ap- 
plied to thoſe points which are go degrees diſtant from 
a circle paſſing along the milky way ; and the north 
pole is here ſuppoſed to be ſituated in right aſcenſion 
186%, and polar diſtance (that is from the pole com- 
monly fo called) 589. The ſcion is one which makes 
and angle of 35 degrees with our equator, croſſing it in 
124; and 304; degrees, A ccleſtial globe, adjuſted 
to the Jatitude of 55% north, and having - Ceti near 
the meridian, will have the plane of this ſection point- 
ed out by the horizon, The viſual rays are to be pro- 
jected on the plane of the horizon of the latitude juſt 
mentioned, which may be done accurately enongh by 
a globe adjuſted in the manner directed. The ſtars in 
the border, which are marked larger than the reſt, are 
thoſe pointed out by the gauges. The intermediate 
parts are filled up by ſmaller ſtars, arranged in ſtraight 
lines between the gauged ones. From this figure, 
which J hope is not a very inaccurate one, we may ſe 
that our nebula, as we obſcrved before, is of the third 
form ; that is, a very extenſive, branching, compou 
congeries of many millions of ſtars, which moſt pr 
bably owes its origin to many remarkably large, as 
well as pretty cloſely ſcattered ſmall ſtars, that may 
have drawn together the reſt. Now to have ſome idea 
of the wonderful extent of this ſyſtem, I muſt obſerve, 
that this ſection of it is drawn upon a ſcale where the 
diſtance of Sirius is no more than the 8oth part of an 
inch ; ſo that probably all the ſtars, which in the fineſt 
nights we are able to diſtinguiſh with the naked eye, 
may be comprehended within a ſphere drawn round 
the large ſtar near the middle, repreſenting our ſitua- 
tion in the nebula of leſs than half a quarter of an inch 
radius.“ 

Mr Herſchel now proceeds to offer ſome further 
thonghts on the origin of the nebulous ſtrata of the 
heavens; in doing which he gives ſome hints concern- 
ing the antiquity of them. “ If it were poſlible (ſays 
he) io diſtinguiſh between the parts of an indefinitely 
extended whole, the nebula we inhabit might be ſaid 
to 
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SConcluſiaus to be one that has fewer marks of antiquity than any 
—_ the of the reſt, To explain this idea perhaps more clear- 
, we ſhould recolle@, that the condenſation of cluſters 
Ao ſtars has been aſcribed to a gradual approach ; and 
u bocver reflects on the number of ages that muſt have 
paſſed before ſome of the cluſters that are to be ſound 
in my intended catalogue of them could be ſo far con- 
denſed as we find them at preſent, will not wonder if 
I aſcribe a certain air of youth and vigour to many 
121 Very regularly ſcattered regions of our ſidereal ſtratum. 
Of the de- There are, moreover, many places in it in which, if we 
cay and re- may judge from appearances, there is the greateſt rea- 
compoſi- ſon to belicve that the ſtars are drawing towards ſecon- 
— 4 ne- dary centres, and will in time ſeparate into cluſters, ſo 
as to occaſion many ſubdiviſions. Hence we may ſur- 
miſe, that when a nebulons ſtratum conſiſts chiefly of 
nebulæ of the firſt and ſecond forms, it probably owes 
its origin to what may be called the _ of a great 
compound nebula of the third form ; and that the ſub- 
diviſions which happened to it in length of time, occa- 
ſioned all the ſmall nebulæ which ſprung from it to lie 
in a certain range, according as they were detached 
from the pri one, In like manner, our ſyſtem, 
after numbers of ages, may very poſſibly become divi- 
ded ſo as to give riſe to a ſtratum of two or three 
hundred nebulz ; for it would not be difficult to point 
out ſo many beginning or gathering cluſters in it. 
This throws a conſiderable light upon that remarkable 
collection of many hundreds of nebulæ which are to 
be ſeen in what I have called the nebulous ſlratum in 
Coma Berenices. It appears from the extended and 
branching figure of our nebula, that there is room for 
the decompoſed ſmall nebulæ of a large reduced former 
great one to approach nearer to us in the ſides than in 
any other parts. Nay, poſſibly there might originally 
be another very large joining branch, which in time 
became ſeparated by the condenſation of the ſtars : 
and this may be the reaſon of the little remaining 
breadth of our ſyſtem in that very place; for the ne- 
bnlz of the ſtratum of the Coma are brighteſt and moſt 
crowded juſt oppoſite to our ſituation, or in the pole 
of our ſyſtem. As ſoon as this idea was ſuggeſted, I 
rried alſo the oppoſite ' wy ; where accordingly I have 
met with a great number of nebulæ, though under a 
mach more ſcattered form. 

« Some parts of onr ſyſtem indeed ſeem already to 
have ſaſtained greater ravages of time than others : 
for inſtance, in the body of the Scorpion is an open- 
ing or hole, which is probably owing to this cauſe. 
It is at leaſt four degrees broad ; but its height I have 
not yet aſcertained, It is remarkable, that the 80 
Nebulenſe ſans Etoiles of the C — des Temps, 
which is one of the richeſt and moſt compreſſed clu- 
ſters of ſmall ſtars I remember to have ſeen, is ſituated 
Juſt on the weſt border of it, and would almoſt autho- 
riſe a ſuſpicion that the ſtars of which it is compoſed 
were collected from that place, and had left the vacan- 
cy. What adds not a little to this ſurmiſe is, that 
the ſame phenomenon is once more repeated with the 
ſourth cluſter of the Connoiſſance des Temps: which is 
alſo on the weſtern border of another vacancy, and has 
moreover a ſmall miniature cluſter, or eaſily reſolvable 
nebula, of about 25 minutes in diameter north, follow- 
ing it at no very great diſtance, | 

« There is a remarkable purity or clearneſs in the 


. 
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heavens when we look out of our ſtratum at the ſides ; Concluſions 
that is, towards Leo, Virgo, and Coma Berencies on from the 
one hand, and towards Cetus on the other; whereas 
the ground of the heavens becomes troubled as we ap- 2PPO*- 
proach towards the length or height of it. Theſe wi 
troubled a nces are caſily to be explained by 
aſcribing them to ſome of the diſtant ſtraggling ſtars 
that yield hardly light enough to be dittinguiſhed. 
And I have indeed often experienced this to be the 
cauſe, by examining theſe troubled ſpots for a long 
while together, when at laſt I generally perceived the 
ſtars which occaſioned them. But when we look to- 
wards the poles of our ſyſtem, where the viſual ray does 
not = along the ſide, the ſtraggling ſtars will of 
courſe be very few in number: and therefore the 
4 rome the heavens will aſſume that purity which 
have always obſerved to take place in thoſe re- 
gions.“ x 228 
Thus, then, according Mr Herſche), the univerſe Univerſe 
conſiſts of nebulz, or innumerable collections of innu- com 
merable ſtars, each individnal of which is a ſun not on- f »<bulz- 
ly equal, but much ſuperior to ours: at leaſt if the 
words of Mr Nicholſon have any weight ; for he tells 
us, that “ each individual ſun is deſtined to give light Nat. Phil. 
to hundreds of worlds that revolve about it, but which 165, 166. 
can no more be ſeen by us, on account of their great PB. An 
diſtance, than the ſolar plancts can be ſeen from the 
fixed ſtars.” Let (continues he), as in this unex- 
plored, and perhaps unexplorable, abyſs of ſpace, it is 
no neceſlary condition that the planets ſhould be of the 
ſame magnitudes as thoſe belonging to our ſyſtem, it is 
not impoſlible but that planetary bodies may be diſcovered 
among the donble and treble ſtars.” | 
Though in the above extracts from Mr Herſchel's 
papers, the words condenſation, cluſters, &c. of ſtars 
frequently occur, we are by no means from thence to 
imagine that any of the celeſtial bodies in our nebulæ 
are nearer to one another than we are to Sirius, whoſe 
diſtance is ſuppoſed not to be leſs than 400,0c0 times 
that of the ſun from us, or 38 millions of millions of 
miles. The whole extent of the nebula being in ſome 
laces near 500 times as great, muſt be ſuch, that the 
ight of a ſtar placed at its extreme boundary, ſuppo- 
ſing it to fly with the velocity of 12 millions of miles 
every minute, muſt have taken near 3000 years to 
reach us. Mr Herſchel, however, is by no means of 
opinion, that our nebula is the moſt conſiderable in 
the univerſe, © As we are uſed (ſays he to call the 
appearance of the heavens, where it is ſurrounded with 
a bright zone, the milky-way, it may not be amiſs to 
point out ſome other very remarkable nebulæ, which 
cannot well be leſs, but are probably much larger, than 
our own ſyſtem; and being alſo extended, the inhabi- 
tants of the planets that attend the ſtars which compoſe 
them, maſt likewiſe perceive the ſame phenomena: for 
which reaſon they may alſo be called mi/ky ways, by way 
of diſtinction. | 229 
« My opinion of their ſize is grounded on the fol- Of the ſze 
lowing obſervations : There are many round nebulæ of and di- 
the firſt form, of about five or ſix minutes in diameter, ſtance of 
the ſtars of which I can ſee very diſtinctly; and on 2Þ>vi®- 
comparing, them with the viſual ray calculated from 
ſome of my Jong guages, I ſippoſe by the appearance 
of the ſmall ſtars in thoſe gnages, that the centres of 
theſe round nebulæ may be 600 times the diſtance of 
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Conclufions Sirius from us. — He then 

from the ſtars in ſach nebulz are probabl 

foregoing denſed as thoſe of our ſyſtem; otherwiſe the centre of 

Appear- it would not be leſs than 6000 times the diſtance of 

Sirius from us; and that it is probably much under- 
rated by ſuppoſing it only 600 times the diſtance of 
that ſtar, 

« Some of theſe round nebulæ (ſays Mr Herſchel), 
have others near them, perfectly ſimilar in form, colour, 
and the diſtribution of ſtars, but of only half the dia- 
meter: and the ſtars in them ſeem to be doubly crowd- 
ed, and only at about half the diſtance from each other. 
They are indeed ſo ſmall, as not to be viſible without 
the utmoſt attention. I ſappoſe theſe miniature nebulæ 
to be at double the diſtance of the firſt. An inſtance 
equally remarkable and inſtructive is a caſe where, in 
the neighbourhood of two ſuch nebulæ as have been 
mentioned, I met with a third ſimilar, reſolvable, but 
much ſmaller and fainter nebula. The ſtars of it are 
no longer to be perceived ; but a reſemblance of colour 
with the former two, and its diminiſhed ſize and light, 
may well permit us to place it at full twice the diſtance 
of the ſecond, or about four or five times the diſtance 
of the firſt. And yet the nebuloſity is not of the milky 
kind; nor is it ſo much as difficultly reſolvable or co- 
lourleſs. Now in a few of the extended nebulæ, the 
light changes gradually, ſo as from the reſolvable to 
approach to the milky kind ; which appears to me an 
indication, that the milky light of nebulz is owing to 
their much greater diſtance... A nebula, therefore, 
whoſe light is perfectly milky, cannot well be ſuppoſed 
ta be at leſs than fix or eight thouſand times the diſ- 
tance of Sirius; and though the numbers here aſſumed 
are not to be taken otherwiſe than as very coarſe eſ- 
timates, yet an extended nebula, which in an oblique 
ſituation, where it is poſſibly foreſhortened by one-half, 
two-thirds, or three-fourths of its length, ſubtends a 
degree or more in diameter, cannot be otherwiſe than 
of a wonderful magnitude, and may well out- vie our 
milky-way in grandeur.” 

Mr Herſchel next proceeds to give an account of ſe- 

230 veral remarkable nebulæ, and t e/maſt be re thus, 


on to tell us, that the 
twice as mach con- 


Vaſt length * Now, what great length of time / muſt be required 
of time re- to produce theſe effects (the formation of nebulæ) may 
_ to calily be conceived, when, in all probablility, our whole 
bel: ſyſtem, of about 800 ſtars in diameter, if it were ſeen 
" at ſuch a diſtance that one end of it might aſſume the 
reſolvable nebuloſity, would not, at the other end, 

preſent us with the irreſolvable, much leſs with the 
colourleſs and milky, fort of nebuloſities. Great in- 

deed muſt be the length of time requiſite for ſuch diſ- 

rant bodies to form combinations by the laws of attrac- 

tion, ſince, according to the diſtances he has aſſumed, 

the light of ſome of his nebula muſt be thirty-ſix or 
forty-cight thouſand years in arriving from them to us. 

It would be worth while then to inquire, whether at- 

traction is a virtue propagated in time or not; or whe- 

231 {her it moves quicker or ſlower than light? 

Why the In the courſe of Mr Herſchel's obſervations and in- 
ſtars do not quiries concerning the ſtructure of the heavens, an ob- 
fall upon je tion occurred, that if the different ſyſtems were 
ne another formed by the mutual attractions of the ſtars, the whole 
would be in danger of deſtruction by the falling of 

them one upon another. A ſufficient anſwer to this, 


be thinks, is, that if we can really prove the ſyſtem of 
1 
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Halley, that many of the ſtars which we call fxe 
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the univerſe to be what he has ſaid, there is no donbr Concluſions 
but that the great Author of it bas amply provided from the 
for the preſervation of the whole, though it ſhould not 3 
appear to us in what manner this is effected. Several 2 3 
circumſtances, however, he is of opinion, manifeſtly x. 
tend to a general preſervation ; as, in the firſt place, 

the indefinite extent of the ſidereal heavens; which 

muſt produce a balance that will effectually ſecure all 

the great parts of the whole from approaching to each - 
other. There remains then (ſays he) only to ſee 

how the particular ſtars belonging to ſeparate cluſters 

are prevented from ruſhing on to their centres of at- 
traction.” This he ſuppoſes may be done by projec- 

tile forces; © the admiſſion of which will prove ſuck 

a barrier againſt the ſeeming deſtructive power of at- 

traction, as to ſecure from it all the ſtars belonging to 

a cluſter, if not for ever, at leaſt for millions of ages, 

Beſides, we onght perhaps to look upon ſuch cluſters, 

and the deſtruction of a ſtar now and then in ſome 
thouſands of ages, as the very means by which the 

whole is preſerved and renewed. Theſe cluſters may 

be the /aboratories of the univerſe, wherein the molt 

ſalutary remedies for the decay of the whole are pre- 

pared.” 23% 

In ſpeaking of the planetary nebulz, by which name Of the pla- 
he diſtinguiſhes thoſe ſpots that are all over equally lu- netary ne- 
minous, fe ſays, „if we ſhould ſuppoſe them to be bulz- 
ſingle ſtars with large diameters, we mall find it diffi- 
cult to account for their not being brighter, unleſs we 
ſhould admit that the intrinſic light of ſome ſtars may 
be very much inferior to that of the generality ; which, 
however, can hardly be imagined to extend to ſuch a 
degree. We might ſuppoſe them to be comets about 
their aphelion, if the brightneſs, as well as magni- 
tude of their diameters, did not oppoſe this idea: fo 
that, after all, we can hardly find any hypotheſis ſo 
probable as that of their being nebule ; but then they 
maſt conſiſt of ſtars that are compreſſed and accumulat- 
ed in the higheſt degree. If it were not perhaps too 
hazardous to purſue a former ſurmiſe of a renewal in 
what I figuratively called the Laboratories of the Uni- 
verſe, the ſtars forming theſe extraordinary nebulæ, 
by ſome decay or waſte of nature being no longer fir 
for their former purpoſes, and having their projectile 
forces, if any ſuch they had, retarded in cach others 
atmoſphere, may ruſh at laſt together; and, either in 
ſucceſſion, or by one general tremendous ſhock, unite 
into a new body. Perhaps the extraordinary and ſud- 
den blaze of a new ſtar in Caſſiopeia's chair, in 1572, 
might poſſibly be of ſueh a nature. If a little atten- 
tion to theſe bodies ſhould prove that, having no an- 
nual parallax, they belong moſt probably to the claſs of 
nebulz, they may then be expected to keep their ſta- 
tion better than any one of the ſtars belonging to our 
ſyſtem, on account of their being probably at a very 
great diſtance.” 233 

Having thus at length got through the conjectures Motion of 
and theories concerning the nature and ſitnations of the fixed 
the heavenly bodies, we muſt now proceed to conſider ſtarsandſo- 
thoſe projectile forces which are ſuppoſed neceſſary to lr 
the — of the ſyſtem of Nature, and to pre- 
vent the ſtars from falling upon one another more fre- 
quently than they do. was firſt ſuſpected by Dr 

, are 
really in motion, though that motion is either ſo flow 
in 
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Concluſions in itſcif, or their diſtance is fo great, that it can ſcarce 
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foregoing 
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anccs, 


=- and many others, are actually in motion: w 
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Attraction 


prevents 
the ſtars 
from re- 
mining at 
abſolutc 
reſt, 


235 
Conjec- 
tures con- 
cerning the 
appearance 
of new 


be perceptible in half a century. It is, however, now 
confirmed by aſtronomical obſervations, that Arcturus, 
Sirias, Aldebaran, Procyon, Caſtor, Rigel, Altair, 

hich con- 
ſideration, with the length of time neceſſary to ſhow 
any change of place in bodies at ſuch extreme diſtance, 
with the lateneſs of any obſervations on this head, 
% would lead us (ſays Mr Herſchel) to a6 that 
there is not one fixed ſtar in the heavens : but“ ma- 
ny other reaſons (adds he) will render this fo obvious, 
that there can hardly remain a doubt of the general 
motion of all the ſtarry ſyſtems, and conſequently of 
the ſolar one among the reſt, 

« I might begin with principles drawn from the 
theory of attraction, which evidently oppoſe every 
idea of abſolate reſt in any one of the ſtars, when once 
it is known that ſome of them are in motion, for the 
change that muſt ariſe by ſuch motion, in the value of 
a power which acts r as the ſquares of the di- 
ſtances, muſt be felt in all the neighbouring ſtars; and 
if theſe be influenced by the motion of the former, 
they will again affe& thoſe that are next to them, and 
ſo on, till all are in motion. Now, as we know ſeve- 
ral ſtars in divers parts of the heavens do actually 
change their place, it will follow, that the motion of 
our ſolar ſyſtem is not a mere hypotheſis. And what 
will give additional weight to this conſideration is, that 
we have the greateſt reaſon to ſuppoſe moſt of thoſe 
very ſtars which have been obſerved to move, to be fuch 
as are neareſt to us; and therefore their influence on 
our ſituation would alone prove a powerful argument 
in favor of the proper motion of the ſun had it been 
originally at reſt.” 

After enumerating a great many changes, which, 
from his on obſervation, have happened among the 
fixed ſtars, and of which we have already given anac- 
count, © Does it not ſcem natural (ſays he), that 
theſe obſervations ſhould cauſe a ſtrong ſuſpicion that 
molt probably every ſtar in the heaven is more or leſs 


in motion? And though we have no reaſon to think 


that the diſappearance of ſome ſtars, or new appearance 
of others, nor indeed that the frequent changes in the 
magnitude of ſa many of them, arc owing to their 
change of diſtance from us by proper motions, which 


could not occaſion theſe phenomena without being in- 


conceivably quick ; yet we may well ſuppoſe, that mo- 
tion is ſome way or other concerned in producing theſe 
ettefts. A flow motion, for inſtance, in an orbit round 
ſome large opaque body, where the ſtar which is loſt 
or diminiſhed in magnitude might andergo occaſional 
occultations, wonld account for ſome of thoſe changes; 
while others might perhaps be owing to the periodical 
return of ſome large ſpots on that fide of the ſurface 
which is alternately turned towards us by the rotatory 
motion of the ſtar. The idea, alſo, of a body much 
flattened by a quick rotation, and having a motion ſi- 
milar to the moon's orbit by a change of the place of 
its nodes, whereby more of the luminous ſurface would 
one time be expoſed to us than another, tends to the 
ſame end: for we cannot help thinking with M. de la 
Lande (Mem. 1776), that the ſame force which gave 
ſuch rotations, would probably alſo produce motions of 
a different kind by a tranſlation of the centre. Now, if 
the proper motion of the ſtars in general be once admit- 
2 


335 9, a 9” 


ted, who can refuſe to ailow that our ſun, with all its Concluſions 
planets and comets, that is, the ſolar ſyſtem, is no leſs from the 
liable to ſuch a general agitation as we find to obtain = +" 


among the reſt of the celeſtial bodies? 


« Admitting this for granted, the greateſt diſſicul wy. 


will be, how to diſcern the proper motion of the 
un among ſo many other and variouſly compounded 
motions of tke ſtars, This is an arduous taſk indeed; 


but 1 ſhall point out a method of detecting the direc- mo 
tion and quantity of the ſuppoſed proper motion of the the ſun. 


ſun by a few geometrical deductions; and at the ſame 
time ſhow, by an application of them to ſome known 
facts, that we have already ſome reaſon to gueſwwhich 
way the ſolar ſyſtem is probably tending, its courſe. 

« Suppoſe the ſun to be at S. fig. 101, the fixed 
ſtars to be diſperſed in all poſſible directions and di- 
ſtances around, at 5, , , , &c. Now, ſetting aſide 
the proper motion of the ſtars, let us firſt conſider 
what will be the conſequence of a proper motion in 
the fun, and let it move in a direction from A to- 
wards B. Suppoſe it now arrived at C: here, by a 
mere inſpection of the figure, it will be evident, that 
the ſtars s, , 5, which were before ſcen at aaa, will 
now, by the motion of the ſun from S to C, appear to 
have gone in a contrary direction, and be ſcen at 64; 
that is to ſay, every ſtar will appear more or leſs to 
have receded from the point B, in the order of the 
letters ab, ab, ab. The converſe of this propoſition is 
equally true; for if the ſtars ſhonld all appear to have 
had a retrograde motion with reſpect to the point B, 
it is plain, on a ſuppoſition of their heing at reſt, the 
ſun muſt have a direct motion towards the point B, to 
occaſion all theſe appearances. From a due conſider- 
ation of what has becu ſaid, we may draw the follows. 
ing inferences : 


4. The greateſt, or total ſyſtematical parallax of 


the fixed ſtars (fig. 103), will fall upon thoſe that are 
in the line DE, at rectangles to the direction AB of 
the ſun's motion. 

% 2. The partial ſyſtematical parallax of every other 
ſtar s, s, s, not in the line DE, will be to the total pa- 
rallax as the ſine of the angle BSa, being the ſtar's di- 
ſtance from that point towards which the ſun moves, 
to radius, 

% 3. The parallax of ſtars at different diſtances will 
be inverſely as theſe diſtances ; that is, one half at 
double the litance, one third at three times, and ſoon ; 
for the ſubtenſe SC remaining the ſame, and the pa- 
rallactic angle being very ſmall, we may admit the an- 
gle SC to be inverſely as the fide Ss, which is the ſtar's 
diſtance. 

*« 4. Every ſtar at reſt, to a ſyſtem in motion, will 
appear to move in a direction contrary to that which 
the ſyſtem has. Hence it follows, that if the ſolar ſy- 
ſtem be carried towards any ſtar ſituated in the eclip- 
tic, every ſtar, whoſe angular diſtance in antecedentia 
(reckoned upon the ecliptic from the ſtar towards 
which the ſyſtem moves) is leſs than 180 degrees, will 
decreaſe in longitude ; and that, on the contrary, 
every ſtar, whoſe diſtance from the ſame ſtar 233 
ed upon the ecliptic, but i conſequentia) is leſs than 
180 degrees, will increaſe in longitude in both caſes, 
without alteration of latitude. 

The immenſe regions of the fixed ſtars may be 
confidered as an infinitely expanded globe, having the 
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Concluſions ſolar ſyſtem for its eentre. The moſt proper method in reality the motion now aſcribed to it, then what Concluſioay 


from the therefore of findin 


out the direction ot the motion of 


foregoing the ſan is, to divide our obſervations on the ſyſtemati- 
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Proper mo- 


tions of 


cal parallax of the fixed ſtars into three principal zones. 
Theſe, for the convenience of fixed inſtruments, may 
be aſamed fo as to Jet them pals around the equator 
and the ſolſtitial colures, every one being at rectangles 
to the other two, according to the three dimenſions of 
ſolids.” Our author, then, having informed us that 
obſcryations on double ſtars are molt proper for aſcer- 
raining this point, gives an account of three zones he 
has marked out for this purpoſe ; the equatorial zone, 
containing 150 double ſtars ; that of the equinoctial co- 
lure, extending 10 degrees of a great circle on each 
ſide, as far as it is viſible on our hemiſphere, which will 
contain about 70 double ſtars ; and that of the ſolſtitial 
colure, including 120, beſides a zone of the ecliptic con- 
taining a great many double ſtars which may undergo 
occultations by the moon. It is of the ſame extent, and 
includes about 120 double ſtars. 

To apply. this theory, it is neceſſary, in the firſt 
place to obſerve, that the rules of philoſophiſing direct 
us to refer all phenomena to as few and ſimple prin- 
ciples as are ſufficient to explain them. Aſtronomers, 
r already obſerved what they call a 
proper motion in ſeveral of the fixed ſtars, and which 
may be ſuppoſed common to them all, onght to reſolve 
it, as far as poſſible, into a ſingle and real motion of 
the ſolar ſyſtem, as far as that will anſwer the known 
facts, and only to attribute to the proper motion of 
each particular ſtar the deviations from the general law 
which the ſtars ſeem to follow. 

Dr Maſkelyne informs us, that the proper motions 
in right aſcenſion of Sirius, Caſtor, Procyon, Pollux, 


{ome of the Regulus, Arcturus, and « Aquilz, are as follow, — 


ſtars, 


0.63; — 01.28; 0.800.993 ;— O. 41; — 1.40, 
and + 09.57. Two of them, Sirius and Arcturus, 
have alſo a change of declination; viz. 120 and 
2.01; both ſouthward, Let now fig. 104. repreſent 
an equatorial zone with the abovementioned ſtars refer- 
red to it, according to their reſpective right aſcenſions, 
having the ſolar ſyſtem in its centre. Aſſume the di- 
rection AB from à point ſomewhere not far from tlie 
77h degree of right aſcenſion to its oppoſite 257th de- 
ree, and ſuppoſe the ſun to move in that direction 
rom S towards B, then will that one motion anſwer 
that of all the ſtars together; for if the ſuppoſition be 
true, Arcturus, Regulus, Pollux, Procyon, Caſtor, 
and Sirius, ſhould appear to decreaſe in right aſcen- 
ſion, while « Aquilz, on the contrary, ſhould appear 
to increaſe, Moreover, ſuppoſe the ſun to aſcend at 
che ſame time, in the ſame direction, towards ſome 
point in the northern hemiſphere, for inſtance towards 
the conſtellation Hercules; then will alſo the obſerved 
change of declination of Sirius and Arcturus be reſolv- 
ed into the ſingle motion of the ſyſtem. Many diffi- 
culties indeed yet remain; ſuch as the correſpondence 
of the exact quantity of motion obſerved in cach ſtar, 
with what will be aſſigned to it by this hypotheſis. But 
it is to be remembered, that the very different and ſtill 
unknown diſtances of the fixed ſtars muſt, for a good 
while yet, leave us in the dark as to the ſtrict applica- 
tion of the theory ; and that any deviation from it may 
eaſily be accounted for from the ſtill unknown rea/ 
PIE 3 of the ſtars; for if the ſolar ſyſtem have 
OL, II. 


aſtronomers have already obſerved concerning the 
change of place of the ſtars, and have called their proper 
motion, will become only an apparent motion ; and fu- 
tare obſervations muſt ſtill point out, by the deviations 
from the general law, which the ſtars will follow in thoſe 
apparent motions, what may be their real proper mo- 
tions, as well as relative diſtances. * But (ſays Mr 
Herichel) leſt I ſhould be cenſured for admitting 
ſo new and capital a motion upon too flight a founda- 


tion, I muſt obſerve that the concurrence of thoſe ſeven 


principal ſtars cannot but give ſome value to an hypo- 
theſis that will Gmplify the celeſtial motions in general. 
We know that the ſan, at the diſtance of a fixed ſtar, 
would appear like one of them; and from analogy we 
conclude the fixed ſtars to be ſuns. Now, ſince the ap- 
parent motions of thoſe ſeven ſtars may be accounted for, 
cither by ſuppoſing them to move in the manner they 
appear to do, or elſe by ſuppoſing the ſun alone to 
have a motion in a direction ſome how not far from 
that which I have aſſigned to it, I think we are no 
more authoriſed to ſuppoſe the ſun at reſt than we 
ſhould be to deny the diurnal motion of the earth; ex- 
cepting in this reſpect, that the proofs of the latter are 
very numerous, whereas the former reſt only on a few, 
N capital teſtimonies,” 


from the 
ſoregoing 
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e following table, taken from De la Lande, of Change of 


the change of right aſcenſion and declination of twelve 
ſtars, is brought as an additional proof of this doctrine. 


Names of Stars. Change of R. A, | Change of Declin. 
Arcturus — 1' 11 — 17 55“ 
Sirius — 37 — 52 
4 Cygni — 3 + 49 
Procyon — 33 — 47 
Cygni + 20 + 34 
y Arictis — 14 — 29 
» Gemini — 8 — 24 
Aldebaran 4+ 3 =_ 18 
Gemini — , 48 — 16 
Piſcium + 53 =_ 7 
« Aquilz + 32 — 4 
« Gemini — 24 _ I 

Fig. 105. repreſents them projected on the plane of 


the cquator. They are all in the northern hemiſphere 
except Sirius, which muſt be ſuppoſed to be viewed in 
the concave part of the oppoſite half of the globe, 
while the reſt are drawn on the convex ſurface, Re- 
| rt being added to that number, and Caſtor being 

ouble, we have 14 ſtars; and every ſtar's motion, ex- 
cept Regulus, being aſſigned in declination as well as 
right aſcenſion, we have no fewer than 27 given mo- 
tions to account for, 
where near > Herculis, and ſuppoſing t 


right aſcen- 
ſion and de- 
cli nation of 
twelve 


ſtars. 


Now, by aſſuming a point ſome- . 
be {un to have the ſtars 


a proper motion towards that part of the heavens, we accounted 


ſhall account for 22 of theſe motions. For þ Cygni, 
« Aquila, « Cygni, y Piſcinm, 7 Arietis, and Alde- 
baran, onght, upon the ſuppoſed motion of the ſun, to 
have an apparent progreſſion according to the hour- 
circle XVIII, XIX, XX, &c. or to increaſe in right 
aſcenſion ; while Arcturus, Regulus, the two ſtars of 
« Geminorum, Pollux, Procyon, Sirius, and y Ge- 
minorum, ſhould apparently go back in the order XVI, 
XV, XIV, &c. of the hour-circle, ſo as to decreaſe in 
right aſcenſion. But according to De Ja Lande's 


table, excepting Þ Cygni and 7 Axzietis, all theſe mo- 
3 P tions 


for. 
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ns _ really take place. With regard 22 _—_ TasBLeE I. Conciuſiuns 
om t declination, every ſtar in the table ſhonid gotowar 2 1 from the 
foregoing the ſouth ; and hens we find but three — in », — tag _ * * foregoing 
_— „b and « Cygni and Piſcium. 80 that, upon the Arxietis + 3 r Appear- 
bol, we have but five deviations out of 27 known , Ceti + Is - 8 
motions, which this hypotheſis will not account ſor; Ceti + x6 "HE 
and theſe exceptions mult be reſolved into the realpro- perſei +16 1 
240 per motion of the ſtars, 1 *, 3 34 5 
Ofthe ve- Some circumſtances in the quantity of theſe motions „ Exidani >'4 ; 
locityofthe alſo deſerve our notice. In the firſt place, Arcturus Tauri L bs AE Pp Es 
aro. and Sirius being the largeſt of the ſtars, and therefore _ , - 
gz + 11 — IT 
probably the neareſt, ought to have the greateſt appa- 6s Orionis | :nſenſ +, 
rent motion, both in right aſcenſion and declination ; 6 Taari 11 : x 
which is agreeable to obſervation, as appears from the C Hydra 2 4 pa 3 
table. 2. With regard to the right aſcenſion only, * 1 3 | 5 
Arcturus being better ſuuated to ſhow its motion, 70 = Maioris 5 | * * 
onght to have it much greater; as we find it actually F . * Tae N 1 
has. Aldebaran, both badly ſituated and conſiderabl7 D — * 77 PAM 16: 
ſmaller, ought, according to the ſame rule, to ſhow Lu 2 . + 15 
but little motion, &c.; all of which is conformable to - 2 12 2 ah. 
the table. A very ſtriking agreement with the hypo- 7? N 4 - 
theſis may be alſo obſerved in Caſtor and Pollux, both 7p *p - "22a 4 19 | 2 * 
of which are pretty well ſituated; and accordingly we 78 1 1 Fe A 
find that Pollax, for the ſize of the ſtar, ſhows as much *. 1 H N 7 17 
motion in right aſcenſion as we could expect; though *® 83 g inf 2 2 os 
it is remarkable that Caſtor, though equally well pla- > Yano * 5 6 7 
ced, ſhows no more than half the motion by the table. 1 281 6 . F 
This is ſeemingly contrary to the hypotheſis: but it f Horn BEES" 3 2 
muſt be remembered, that Caſtor is a double ſtar, and p dan 55 3 21% 14 
the two of which it conſiſts are nearly equal to each p F G J 5 54 * 
other in luſtre; ſo that, as we can allow only half the 5 b 4 | + 5 3 3 
light to each, there is a ſtrong preſumption of their Me G +49 TE 
being at twice the diſtance of Pollux, which agrees 4 * wa | 2-2 
very well with obſervation, It might alſo be obſerved, 5 Cones bY = | pena. 
that we ſhould be involved in great difficulty by ſup- — ä 34 7 IRE? 
poling the motion of Caſtor really to be in the ſtar: T It 
for how extraordinary muſt be the concurrence, that 1 | þ 
two ſtars, viz. thoſe that make up this apparently ſingle Names of Stars. | Motion in R. A. | Motion in Declin. : 
one, ſhould both have a proper motion ſo exactly alike, Polaris 2 + 13 * 
that in all our obſervations hitherto, we have not found Ceti — 14 Se 3 
them diſagree a ſingle ſecond either in right aſcenſion 4 Perſei — 10 8 5 
241 or in declination for 50 ycars together ? a Leporis bis + 11 
Arguments In a poſtſcript to this paper on the motion of the Geminor. * ＋ 15 ; 
from the ſolar ſyſtem, Mr Herſchel brings ſeveral additional + Canis Major - + 10 4 
2 confirmations of his hypotheſis from the works of Mr t Hydræ 92 \j + 34 k 
. in " Mayer. Theſe contain a catalogue of the places of 80 « Hydrz | 3 + 13 2 
— of ſtars obſerved by Mr Mayer in 1756, and whoſe places & Herculis | + 14 1 1 
Herſchel's he compared with thoſe of the ſame ſtars given by Roe- 7 Cygni | — 13 A 5 
- hypotheſis mer in 1706. From the goodneſs of the inſtrument « Pegaſi — T4 83 0 
with which Mr Roemer made his obſervations, Mr 2 Pegaſi — 20 | - : 
Mayer gives it as his opinion, that where the diſagree- 2 , 
ment in the place of a ſtar is but ſmall, it may be at- « From the firſt table, (ſays Mr Herſchel), we ga- : 
tributed to the imperfection of the inſtrument ; but that ther that the principal ſtars, Lucida, Lyræ, Capella, 5 
when it amounts to 10/ or 15%, it is a very probable « Orionis, Rigel, Fomahand, « Serpentarii, « Aquarii, : 
indication of motion in-fnch a ſtar; and he adds, that «Arietis, « Perſci, « Andromedz, « Tauri, « Ceti, and 8 
when the diſagree ment is ſo much as in ſome ſtars which 20 more of the moſt diſtinguiched of the ſecond and | 
he names (among which is Fomahand, where the dif- third rank of the ſtars, agree with our propoſed ſolar 
242 ference is 21” in 50 years), he has not the leaſt doubt motion, when, on the contrary, the ſecond table con- 
Tables of of a proper motion. The following tables are extract- tains but a few ſtars, and not a ſingle one of the firſt 
moving ed from Mr Mayer's work; one contains the ſtars magnitude among them to oppoſe it. It is alſo re- 
a whoſe motion agrees with Mr Herſchel's hypotheſis; markable, that many ſtars of the firſt table agree both 
the other thoſe that diſagree with it, and whoſe phe- in right aſcenſion and declination with the ſuppoſition 
nomena muſt therefore be either aſcribed to a proper of a ſolar motion; whereas there is not one among thoſe 
motion of the ſtars themſelves, or to ſome other more of the ſccond table which oppoſes it in both directions. 
hidden cauſe. . This ſcems to indicate, that the ſolar motion, in 1 
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ſoregoing 
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apparent 


motions of 


the ſtars. 
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Concluſions of them at leaſt, has counteracted and thereby de 


ed, the effect of their own proper motion in TI 
rection, ſo as to render it inſenſible; otherwiſe it would 
appear improbable, that eight ſtars out of twelve, con- 
tained in the latter table ſhould only have a motion at 
rectangles, or in oppoſition to any one given direction. 
The ſame may alſo be ſaid of 19 ſtars of the former 
table, that only agree with the ſolar motion one way, 
and are as to ſenſe at reſt in the other direction; but 
theſe ſingularities will not be near ſo remarkable when 
we have the motion of the ſun to compound with their 
own proper motions. 

The motions of « Lyrz and « Urſz Majoris towards 
the north, are placed in the firſt table: to underſtand 
the reaſon of which, it will be neceſſary to point out 
the general law by which the apparent declinations of 
the ſtars at preſent under conſideration are governed. 
Let an arch of 90% be applied to a ſphere repreſenting 
the fixed ſtars, ſo as always to paſs through the apex 
of the ſolar motion: then, while one end of it is drawn 
along the equator, the other will deſcribe on the ſphe- 
rical ſurface a curve which will paſs through the pole 
of the equator, and return into itſelf at the apex. This 
curve, not taken notice of by other authors, Mr Her- 
ſchel calls a ſpherical conchoid, from the manner in 
which it is generated. The law then is, that all the 
ſtars in the northern hemiſphere, ſituated within the 
nodated part of the conchoid, will ſeem to go to the 
north by the motion of the ſolar ſyſtem towards its a- 


pex, the reſt will appear to go ſouthwards. A ſimilar 


curve is to be dclineated in the ſouthern hemiſphere. 
Mr Herſchel then ſhows a method of finding whether 
any ſtar, whoſe place in the heavens is known, will fall 
without or within the conchoid ; after which he ac- 
counts for the want of ſenſible motion in « Lyrz and 
« Orionis in right aſcenſion, and of Rigel both in right 
aſcenſion and declination, in the following manner : 
«© Theſe ſtars are ſo bright, that we may reaſonably 
ſuppoſe them to be among thoſe that are neareſt to 
us; and if they had any conſiderable motion, it would 
moſt likely have been diſcovered, ſince the variations 
of Sirius, Arcturus, Procyon, Caſtor, and Pollux, &c. 
have not eſcaped our notice. Now, from the ſame 
principle of the motion of the ſolar ſyſtem, by which 
we have accounted for the apparent 220tion of the lat- 
ter ſtars, we may account for the apparent reſt of the 
former. Thoſe two bright ſtars, « Lyræ and « Orio- 
nis, are placed ſo near the direction of the aſſigned ſo- 
lar motion, that from the application of the ſecond 
theorem (nꝰ 236), thcir motion ought to be inſenſible in 
right aſcenſion, and not very conſiderable in declina- 
tion; all which is confirmed by obſervations, With 
reſpect to Rigel and « Serpentarii, admitting them 
both as ſtars large enough to have ſhown a proper mo- 
tion, were their ſituation otherwiſe thau it is, we find 
that they alſo ſhould be apparently at reſt in right aſ- 
cenſion; and Rigel, having ſouthern declination, and 
being a leſs conſiderable ſtar than « Orionis, which 
ſhows but 11” motion towards the ſouth in 50 years, 
its apparent motion in declination may on that account 
be alſo too ſmall to become viſible,” Our author con- 
clades with a remarkable paſſage from Mayer, to the 
following purpoſe, viz. “ if it be poſſible that the ſun 
has any proper motion of his own, the ſtars in that 
part of the heavens towards which he moves, muſt ap- 
pear to open and recede from each other, while on the 
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other hand, thoſe on the ſite ſide will ſeem to eon · Concluſions 

tract their diſtances, * coke nearer each other.“ from the 

« Now (ſays Mr Herſchel), if we recolle& what has — 

been ſaid of the motion of the ſtars, we find that thoſe FP 

towards which I ſuppoſe the ſolar ſyſtem to move, do 

really recede from each other: for inſtance, Arcturus 

from « Lyrz, « Aquilz and « Aquarit from « Serpen- 

tarii and « Urſz Majoris; and, on the contrary, 

thoſe in the oppolite part of the heavens do really 

come nearer each other, as Sirius to Aldebaran, Pro- 

cyon to « Arietis, Caſtor, Pollux, Regulus, &c. to 

« Ceti, « Perſei, Andromedæ, &c. It muſt be added 

however, that we cannot expect immediately to per- 

ceive any effects of this motion, excepting in ſuch 

ſtars as are neareſt to us. But as we have at preſent 

no other method of judging of the relative diſtance of 

the fixed ſtars than from their apparent brightneſs, 

thoſe that are moſt likely on that account to be affected 

by a parallax ariſing from the motion of the ſolar ſyſ- 

tem, are the very ſtars which have been pointed out 

from Mayer's own table.“ 41.4 
With regard to the quantity of motion in the ſolar Velocity of 

ſyſtem, or the velocity with which the ſun and planets the ſolar 

change their places in abſolute ſpace, Mr Herſchel pro- f 

poſes only a few diſtant hints. From the annual 

parallax of the fixed ſtars (ſays he), which from my 

own obſervations I find much leſs than it has hither- 

to been thought to be, we may certainly admit that 

the diameter of the carth's orbit, at the diſtance of 

Sirius or Arcturus, would not nearly ſubtend an angle 

of one ſecond; but the apparent motion of Arcturus, 

if owing to a tranſlation of the ſolar ſyſtem, amounts 

to no leſs 2.7 a-year, as will appear if we com- 

pound the two motions of 1' 11” in right aſcenſion 

and 1' 55” in declination into one ſingle motion, an 

reduce it into an annual quantity. Hence we may, in 

a general way eſtimate, that the ſolar motion can cer- 

tainly not be leſs than that which the earth has in her 

annual orbit.” 


Sect. IV. Of the is eye Syſlems by which the Ce- 


leſtial Phenomena have been accounted for. 


Ix treating of the various ſyſtems which have been 
invented in different ages, we do not mean to give an 
account of the various abſurditics that have been 
broached by individuals on this ſubject; but ſhall 
confine ourſelves to thoſe ſyſtems which have beeu 
of conſiderable note, and been generally followed for 
a number of years. Concerning the opinions of the 
very firſt aſtronomers about the ſyſtem of nature, we 
are neceſſarily as ignorant as we are of thoſe aſtro- 
nomers themſelves. Whatever opinions are handed | 
down to us, muſt be of a vaſtly later date than the in- 
troduction of aſtronomy among mankind. If we may 
hazard a conjecture, however, we are inclined to thin 
that the firſt opinions on this ſubje& were much more 
Juſt than thoſe that were held afterwards for many ages. 246 
We are told that Pythagoras maintained the motion of Pythago- 
the earth, which is now univerſally believed, but at **® 
that time appears to have been the opinion of only a 
few detached individuals of Greece. As the Greeks 

borrowed many things from the Egyptians, and Py- 
thagoras had travelled into Egypt and Phenice, it is 
probable he might receive an account of this hy pothe- 
{is from thence ; but whether he did ſo or not, we have 
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Of the d,. now no means of knowing, neither is it of any im- 
terent yt. portance whether he did or not. Certain it is, how- 
tems by ever, that this opinion did not prevail in his days, nor 
which the 7 | 
Celettiat for many ages after, In the 2d century after Chriſt, 
Phenome- the very name of the Pythagorean hypotheſis was ſup- 
nm have preſſed by a ſyſtem creed by the famous geographer 
been ac- and aſtronomer Claudius Ptolemæaus. This ſyſtem, 
counted which commonly goes by the name of the Ptolemaic, 
he ſeems not to have origigatly invented, but adopted 
247 as the prevailing one of that age; and perhaps made 
Supprefſed it ſomewhat more conſiſtent than it was before, He 
by the Pto- ſuppoſed the earth at reſt in the centre of the univerſe. 
lemai Round the earth, and the neareſt to it of all the hea- 
venly bodies, the moon performed its monthly revolu- 
tions. Next to the moon was placed the planet Mer- 
cury ; then Venus; and above that the Sun, Mars, Ju- 
iter, and Saturn, in their proper orbits; then the 
here of the fixed ſtars; above theſe, two ſpheres 
of what he called chry ſtalline heavens; above theſe was 
the primum mobile, which, by turning round once in 
24 hours, by ſome unaccountable means or other, car- 
ried all the reſt along with it. This primum mobile 
was encompaſſed by the empyrean heaven, which was 
of a cubic form, and the ſeat of angels and bleſſed ſpi- 
rits. Beſides the motions of all the heavens round the 
earth once in 24 hours, each planet was ſuppoſed to 
have a particular motion of its own ; the moon, for in- 
ſtance, once in a month, performed an additional re- 
243 Yolution, the ſan-in a year, &c. See Fig. 150. 
Ptolemy's It is eaſy to ſce, that, on this ſuppoſition, the con- 
ſyſtem in- ſuſed motions of the planets already deſcribed could 
ſufficient. never be accounted for, Had they circulated uniformly 
round the earth, their apparent motion ought always 
to have been equal and aniform, without appearing 
either ſtationary or retrograde in any part of their 
courſes, In conſequence of this objection Ptolemy 
was obliged to invent a great number of circles, inter- 
fering with each other, which he called epigyc/es aud 
eccentrics, Theſe proved a ready and effectual ſalvo 
for all the defects of his ſyſtem ; as whenever a planet 
was deviating from the courſe it ought on his plan to 
have followed, it was then only moving in an epicycle 
or an eccentric, and would in due time fall into its 
proper path. As to the natural cauſes by which the 
planets were directed to move in theſe epicycles and 
eccentrics, it is no wonder that he found himſelf much 
at a loſs, and was obliged to have recourſe to divine 
power for an explanation, or, in other words, to own 
249 Fhat his ſyſtem was e N 
Pythazo- This ſyſtem continued to be in vogue till the begin- 
rean ſyſtem ning of the 16th century, when Nicolaus Copernicus, 
revived by a native of Thorn (a city of regal Pruſſia), and a man 
Copernicus of preat abilities, began to try whether a more ſatis- 
ſactory manner of accounting for the apparent motions 
- of the heavenly bodies could not be obtained than was 
afforded by the Ptolemaic hypotheſis, He had recourſe 
to every author upon the ſubject, to ſee whether any had 
been more conſiſtent in explaining the irregular mo- 
tions of the ſtars than the mathematical ſchools: but he 
received no ſatisfaQtion, till he found firſt from Cicero, 
that Nicetas the Syracuſan had maintained the motion 
of the carth; and next from Plutarch, that others of 
the ancients had been of the ſame opinion. From the 
ſmall hints he could obtain from the ancients, Coperni- 
cus then deduced a moſt complete ſyſtem, capable of ſoly- 


»” KM Go Ms 


Sect, IV. 


ing every phenomenon in a ſatisſactory manner. From Of the dif. 
him this ſyſtem bath ever afterwards been called the ferent fyt- 
Copernican, and repreſented fig. 152, Here the fun vn * 
is ſuppoſed to be in the centre ; next him revolves the Ceicſiial 
planet Mercury, then Venus; next, the Earth, with phencme. 
the Moon ; beyond theſe, Mars, Jupiter, and Saturn; na have 
and far beyond the orbit of Saturn, he ſuppoſed the been ac- 
fixed ſtars to be placed, which formed the boundarics — 
of the viſible creation. — 
Though this hypotheſis afforded the only natural and 
ſatisfactory ſolution of the phenomena which ſo much Tychonic 
perplexed Piolemy's ſyſtem, it met with great oppoſi- f 
tion at firſt ; which is not to be wondered at, conſider 
ing the age in which he lived. Even the ſamous a 
nomer Tycho Brache could never aſſent to the earth's 
motion, which was the foundation of Copernicus's 
ſcheme. He therefore invented another ſyſtem, where - Fig: 152. 
by he avoided the aſcribing of motion to the earth, 
and at the ſame time got clear of the difficulties with 
which Ptolemy was embarraſſed. In this ſyſtem, the 
earth was ſuppoſed the centre of the orbits of the ſun 
and moon; but the ſun was ſuppoſed to be the centre 
of the orbits of the five planets; ſo that the ſun with 
all the planets were by Tycho Brache ſuppoſed to turn 
round the earth in order to ſave the motion of the 
earth round its axis once in 24 hours. This ſyſtem was 
never much followed, the ſupcriority of the Coperni- 
can ſcheme being evident at firſt fight, 251 
The ſyſtem of Copernicus coming ſoon into univer- Inquiries 
ſal credit, philoſophers began to inquire into the cauſes concerning 
of the planetary motions; and here, without entering A 
upon what has been advanced by detached individuals, ef 
we ſhall content ourſelves with giving an account of 
the three famous ſyſtems, the Carteſian, the Newtonian, 
and what is ſometimes called the Mechanical ſyſtem. 252 
Des Cartes, the founder of that ſyſtem which ſince Carteſian 
his time has been called the Carte ſian, flouriſhed about ſyſtem. 
the beginning of the 17th century. His ſyſtem ſeems 
to have been borrowed from the philoſophers Demo- 
critus and Epicurus; who held, that every thing was 
formed by a particular motion of very minute bodies 
called atoms, which could not be divided into ſmaller 
parts, But though the philoſophy of Des Cartes re- 
ſembled that of the Corpuſcularians, in accounting for 
all the phenomena of nature merely from matter and 
motion; he differed from them in ſuppoſing the ori- 
ginal parts of matter capable of being broken. To 
this property his Materia Subtilis owes its origin. To 
each of his atoms, or rather ſmall maſſes of matter, 
Des Cartes attributed a motion on its axis, and like- 
wiſe maintained that there was a general motion of 
the whole matter of the univerſe round like a yortex 
or whirlpool, From this complicated motion, thoſc 
particles which were of an angular form, would have 
their anples broke off, and the fragments which were 
broke off being ſmaller than the particles from which 
they were abraded, behoved to form a matter of a more 
ſabtile kind than that made of large particles; and as 
there was no end of the abraſion, different kinds of 
mattter of all degrees of fineneſs would be produced. 
The fineſt forts, he thought, would natorally ſeparate 
themſelves from the reſt, and be accumulated in parti- 
cular places. The fineſt of all would therefore be col- 
lected in the ſun which was the centre of the univerſe, 
witoſe vortex was the whole etherial matter in the cre- 
non. 
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Set. IV. 
of the dif- ation. As all the planets were immerſed in this vor- 
ferent fyſ- tex, they behoved to be carried round by it, in diffe- 
tems by rent times, proportioned to their diſtances; thoſe which 
which the ere neareſt the ſun circulating the moſt quickly; and 
Celeſtial thoſe fartheſt off more flowly ; as thoſe parts of a vor- 
— NS tex which are fartheſt removed from the centre are ob- 
been ac- ſerved to circulate more flowly than thoſe which are 
counted neareſt. Beſides this general vortex of the ſun, each 
ſor. of the planets had a particular vortex of their own by 
—— which their ſecondary planets were carried round, and 
any other body that happened to come within reach of 
it would likewiſe be carried away. 

It is eaſy to ſee, from this ſhort account of Des 
Cartes's ſyſtem, that the whole of it was mere petitio 
principii : for had he been required to prove the exiſt- 
ence of his materia ſubtilis, he muſt undoubtedly have 
failed in the attempt; and hence, though bis bypothe- 
ſis was for ſome time followed for want of a better, yet 
it gave way to that of Newton almoſt as ſoon as it was 


propoſed. 


Sir = Tux general view of the ſolar ſyſtem given by this 
Newton's celebrated philoſopher is not different from what has 
ſyſtem, been laid down in the foregoing ſections. The ſun is 


(fig- 119.) placed in or near the centre; abont whom the ſix pla- 
nets, to which a ſeventh, the Georgium Sidus, is now 
added, continually move with different degrees of ve- 
Jocity, and at different diſtances. The firſt and near- 
eſt to the ſun is Mercury, next Venus, then the Earth 
and Moon : beyond — is Mars; after him, Jupiter ; 
then Saturn; and laſt of all, at leaſt as far as diſcoveries 
have hitherto reached, the Georgium Sidus. Four of 
theſe primary planets, as they are called, are attended by 
* Seen? 74. moons or ſatellites, as well as the earth. Theſe are, Venus“ 
Jupiter, Saturn, and the Georgium Sidus : of whom the 
firſt has only one; the ſecond, four; the third, five; and 
the fourth two, though probably there may be more yet 
254 undiſcovered by reaſon of their ſmallneſs or diſtance. 
Orbits of Though theſe planets nniformly and at all times 
the planets reſpe& the ſun as the centre of their motion, yet the 
clliptical, do not always preſerve the ſamediſtance from him; nei- 
ther do they all move in the ſame plane, though every 
one of them revolves in an orbit whoſe plane if ex- 
tended would paſs throngh the ſun's centre. The 
line in which the planes of any of the planetary orbits 
croſſes the orbit of the earth is called the line of its 
nodes, and the points of interſection are the nodes 
themſclves. Each of them moves in an orbit ſome- 
what elliptical ; and thus ſometimes approaches nearer, 
and at others recedes farther from, the ſun than before. 
This deviation from a circle is called the eccentricity of 
the orbit ; the point where it is fartheſt diſtant Kew 
255 the ſun is called its aphelion ; and where neareſt, the 
Fceentrici- Peribelion, The eccentricitics of the different planets, 
tics, aph#» however, are very different. In Saturn the proportion 
— &c. of of the greateſt diſtance to the leaſt is ſomething leſs 
—＋ thang to 8, but much nearer to this than 10 to 9; 
1 in Jupiter, it is ſomething greater than that of 11 to 
10; in Mars, it exceeds the proportion of 6 to 5 
in the earth, it is only in the proportion of about 30 
to 29; in Venus ſtill leſs, being only as 70 to 69; 
but in Mercury it is much greater than in any of the 
reſt, being little leſs than that of 3 to 2. The aphe- 
Jia of all the planets are not ſituated on the ſame fide 


of the ſun, but in the poſitions ſhown fig, 106. though 
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theſe poſitions are alſo variable, as ſhall be afterwards Of Centri- 
more fully explained. The eccentricity of the Geor- petal 
wm Sidus is not yet determined, though it is ſuppo- er. 
ed to be leſs than that of the reſt, All of them re- 
volve from weſt to caſt ; and the moſt remote is the 
longeſt of finiſhing its courſe round the ſun, 256 
Each of the planets moves in its orbit round the They de- 
ſun in ſuch a mauner, that the line drawn from the ſcribe equal 
ſun to the planet, by accompanying the planet in its ſpaces in c- 


motion, will deſcribe about the ſun equal ſpaces in dual tines 


equal times, There is alſo a certain relation between za] 


the greater axes of theſe ellipſes and the times in which 
the planets perform their revolutions through them, 
which may be expreſled in the following manner : Let 
the period of one planet be expreſſed by the letter A, 


the greater axis of its orbit by D ; let the pe- 

riod of another planet be denoted by B, and - ; 
the greater axis of this planet's orbit by E. C F 
Then if C be taken 1o bear the ſame propor- G 


tion to B as B bears to A; likewiſe if F be 
taken to bear the ſame proportion to E as E bears to 
D, and G taken to bear the ſame proportion likewiſe 
to F as E bears to D; then A ſhall bear the the ſame 
proportion to C as D bears to G, 


1. Of Centripetal Powers in general. 


2 
BEroRE we attempt to give any particular explana- Sir Ie, 
tion of the cauſes producing the planetary motions, it doctrine of 
will be neceſſary to 2 ſomething of Sir Iſaac centripetal 
Newton's doctrine of centripetal forces, as upon that Pers 
depends his doctrine of gravitation, and of the whole 
celeſtial ſyſtem. The firſt effect of theſe powers is, to 
cauſe any body projected in a ſtraight line deviate from 
it, and deſcribe an incurvated one, which ſhall always 
be bent towards the centre to which the body is ſup- 
poſed to have a tendency. It is not, however, neceſ- 
ſary that the moving body ſhould approach the centre; 
it may even recede farther from it notwithſtanding its. 
being drawn by it ; but this property uniformly be- 
longs to it, that the line in which it moves will be con- 
tinually concave towards the centre to which the power 
is directed. 
Let A (fig. 107.) be the centre of the force. Let a 
y in B be moving in the direction of the ſtraight 
line BC, in which line it would, continue to move if 
undiſturbed; but being attracted by the centripetal 
force towards A, the body muſt neceſlarily depart from 
this line BC; and being drawn into the curve line BD, 
muſt paſs between the lines AB and BC. It is evi- 
dent, therefore, that the body in B being gradually 
turned off from the ſtraight line BC, it will at firſt be 
convex towards that line and concave towards A. And 
that the curve will always continue to have this conca- 
vity towards A, may thus appear : In the line BC, 
near to B, take any point, as E, from which the line 
EFG may be ſo drawn as to touch the curve line BD 
in ſome point, as F. Now, when the body is come to 
E, if the centripetal power were immediately to be 
ſuſpended, the body would no lonyer continne to move 
in a curve line, but, being left to itſelf, would ſorth- 
with reaſſume a ſtraight courſe, and that ſtraight courſe 
would be in the line FG ; for that line is in the direc- 
tion of the body's motion of the point F, But the 
centripetal force continuing its energy, the body will 
be gradually drawn from this line FG ſo as to yy. 
the 
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the line FD, and make that line, near the point F, to 
be concave towards the point A; and in this manner 
the body may be ſollowed in its courſe throughout the 
line BD, and every part of that line be ſhown to be 
concave towards the point A. 


Again, the point A (fig. 108.) being the centre of 
2 550 _ 


a centripetal force, let a body at B ſet out in the di- 
rection of the ſtraight line BC perpendicular to the 
line AB. It will be eaſily conceived, that there is no 
other point in the line BC ſo near to A as the point 
B ; that AB is the ſhorteſt of all the lines which can 
be drawn from A to any part of the line BC ; all others, 
as AD or AE, being longer than AB. Hence it fol- 
lows, that the body ferting out from it, if it moved 
in the line BC, it would recede more and more from 
the point A, Now, as the operation of a centripetal 
force is to drawa body towards the centre of that force, 
if ſuch a force act upon a reſting body, it muſt neceſ- 
ſarily put that body fo into motion as to cauſe it move 
towards the centre of the force : if the body were of 
itſelf moving towards that centre, it would accelerate 
that motion, and cauſe it to move faſter down ; but if 
the body were in ſuch a motion that it would of itſelf 
recede from the centre, it is not neceſſary that the ac- 
tion of a centripetal power ſhould make it immediately 
approach the centre from which it would otherwiſe 
have receded ; the centripetal force is not without ef- 
ſect if it cauſe the body to recede more ſlowly from 
that centre than otherwiſe it would have done. Thus, 
the ſmalleſt centripetal power, if it a& on the body, 
will force it out of the line BC, and cauſc it to paſs 
in a bent line between BC and the point A, as has 
been already explained. When the body, for inſtance, 
has advanced to the line AD, the effect of the centri- 
petal force diſcovers itſelf by having removed the body 
out of the line BC, and brought it to croſs the linc 
AD ſomewhere between A and D, ſuppoſe at F. Now, 
AD being longer than AB, AF may alſo be longer 
than AB. The centripetal power may indeed be ſo 
ſtrong, that AF ſhall be ſhorter than AB; or it may 
be ſo evenly balanced with the progreſſive motion of 
the body that AF and AB ſhall be juſt equal; in 
which caſe the body would deſcribe a circle about the 
centre A; this centre of the force being alſo the centre 
of the circle. | 

If now the body, inſtead of ſetting out in the line 
BC perpendicular to AB, had ſet out in another linc 
BG more inclined towards the line AB, moving in 
the curve line BH ; then, as the body, if it were to 
continue its motion in the line BG, would for ſome 
time approach the centre A, the centripetal force 
would cauſe it to make greater advances toward that 
centre: But if the body were to ſet out in the line 
BI, reclined the other way from the perpendicular BC, 
and were to be drawn by the centripetal force into the 
curve line BK ; the body, notwithſtanding any cen- 
tripetal forèe, would for ſome time recede from the 
centre ; ſince ſome part at leaſt of the curve line BK 
lies between the line BI and the perpendicular BC. 

Let us next ſuppoſe a centripetal power directed to- 
ward the point A (Fig. 109.), to act on a body in B, 
which is moving in the direction of the ſtraight line 
BC, the line BC reclining off from AB. If from A 
the ſtraight lines AD, AE, AF, are drawn to the line 


CB, prolonged beyond B to G, it appears that AD is 


T- MM: © MN: 0; IF TF. 


inclined to the line GC more ——_ than AB, 
AE more obliquely than AD, and AF than AE; 
or, to ſpeak more correctly, the angle under ADG 1s 
leſs than that under ABG, that under AEG is leſs 
than ADG, and AFG leſs than AEG. Now ſup- 
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e the body to move in the curve line BHIK, it is 


ikewiſe evident that the line BHIK being concave 
towards A and convex towards BC, it is more and 
more turned off from that liney: ſo that in the point H, 
the line AK will be more obliquely inclined to the 
curve line BHIK than the ſame line AHD is inclined 
to BC at the point D; at the point I the inclination 
of the line Al to the curve line will be more diffe- 
rent from the inclination of the ſame line AIE to the 
line BC at the point IE; and in the points K and F 
the difference of inclination will be ſtill greater ; and 
in both, the inclination at the curve will be leſs ob- 
lique than at the ſtraight line BC. But the ſtraight 
line AB is leſs obliquely inclined to BG than AD is 
inclined towards DG: therefore, although the line 
AH be leſs obliquely inclined towards the curve HB 
than the ſame line AHD is inclined towards DG, 
yet it is ble, that the inclination at H may be 
more oblique than the inclination at B. The inclina- 
tion at H may indeed be leſs oblique than the other, 
or they may be both the ſame, This depends upon 
the degree of ſtrength wherewith the centripetal force 
exerts itſelf during the paſſage of the body from B to 
H; and in like manner the inclinations zt I and K 
depend entirely on the degree of ſtrength wherewith 
the centripetal force acts on the body in its paſlage 
from H to K: if the centripetal force be weak enough, 
the lines AH and AI drawn from the centre A to 
the body at H and at I, ſhall be more obliquely in- 
clined to the curve than the line AB js inclined to- 
wards BG. The centripetal force may be of ſuch a 


ſtrength as to render all theſe inclinations equal; or if 


ſtronger, che inclinations at Iand K will be leſs ob- 
lique than at B; and Sir Iſaac Newton has particu- 
larly ſhown, that if the centripetal power decreaſes af- 
ter a certain manner without the increaſe of diſtance, 
a body may deſcribe ſuch a curve line, that all the 
lines drawn from the centre to the body ſhall be equal- 
ly inclined to that curve line. 

We muſt farther remark, that if the centripetal 
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power, while the body increaſes its diſtance from the of 2 body 
centre, retain ſufficient ſtrength to make the lines round 3 


drawn from the centre to the body to become at 
length leſs oblique to the curve; then, if this diminu- 
tion of the obliquity continue, till at laſt the line 


drawn from the centre to the body ſhall ceaſe to be 


obliquely inclined to the curve, and become perpendi- 
cular thereto; from this inſtant the body ſhall no 
longer recede from the centre, but in its following mo- 
tion ſhall again deſcend, and deſcribe a curve in all 
reſpects like that which it has deſcribed already, pro- 
vided the centripetal power, every where at the ſame 
diſtance from the body, acts with the ſame ſtrength. 
This return of the body may be proved by the follow- 
ing propoſition : That if the body in any place, ſup- 


centre cr 


py at I, were to be ſtopped, and thrown. directly 
a 


ckward with the velocity wherewith it was moving 
forward in that point I, then the body, by the action 
of the centripetal force upon it, would move back 
again over the path IHB, in which it had before ad- 


vanced 
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he a , a , 
Centri- vanced forward, and would arrive again at the point B fore being equal to EI, and EL equal to KH, and Of Centri- 
_ in the ſame ſpace of time as was taken up in its paſſage L cqual to HL, it is plain, that the body, after its petal 
* Powers- from B to I; the velocity of the body at its return return to E, being turned out of the line FE into ED Powers. 


from the point B being the ſame as that where with it 
firſt ſet out from that point. 

The truth of this propoſition may be illuſtrated in 
the following manner. Suppoſe, in fig. 110, that a 
body were carricd after the tollowing manner 2 
the bent figure ABCDEF, compoſed of the ſtraight 
lines AB, BC, CD, DE, EF, let the body then firſt 
be ſuppoſed to receive an impulſe to ſome point within 
the concavity of the figure, as G. Now, as this body, 
when once moving in the ſtraight line AB, will con- 
tinue to move on in this line as long as it ſhall be left 
to itſelf ; but being diſturbed at the point B by the 
impulſe given it, it will be turned out of this line AB 
into ſome other ſtraight line, wherein it will afterwards 
continue to move as long as it ſhall be left to itſelf ; 
therefore, let this impulſe have ſtrength ſufficient to 
turn the body into the line BC; then let the body 
move on undiſturbed from B to C: but at C let it re- 
£cive another impulſe pointed alſo towards G, and of 
fafficieut ſtrength to turn the body into the line CD; 
at D let a third impulſe turn it into the line DE; and 
at E let another turn it imo EF, Now, if the body, 
while moving on in the line EF, be ſtopped and turn- 
ed back again with the ſame velocity with which it 
was moving forward, then by the repetition of the 
former impulſe at E, the body will be turned in the 
line ED, and move in it from E to D with the fame 
velocity as that wherewith it was moving forward in 
this line; then by a repetition of the impulſe at D, 
when the body ſhall have returned to that point, it 
will be turned into the line DC; and by the repetition 
of the former impulſes at C and at B, the body will 
be brought back again into the line BA, with the ve- 
locity wherewith it firſt moved in that line. 

To illuſtrate this ſtill further, let DE and FE be con- 
tinucd beyond E. In DE thus continued, take at plea- 
ſure the length EH, and let HI be fo drawn as to be 
equidiſtant ſrom the line GE; then, from the ſecond 
law of motion, it follows, that aſter the impulſe on the 
body on E, it will move through the ſpace El in the 
ſame time it would have employed in moving from E 
to H with the velocity it had in the line DE. In 
FE prolonged, take EK equal to EI, and draw KL 
equidiſtant from GE. Then becauſe the body is 
thrown back in the line FE with the ſame velocity 
with which it went forward in that line, if, when the 
body was returned to E, it were permitted to go 
ſtraight on, it would paſs through EK in the ſame 
time as it took up in paſſing through EI, when it went 
forward in the line EF. But if, at the body's return 
to the point E, ſuch an impulſe directed toward the 
Point D were to be given it as was ſufficient to turn it 
into the line DE, it is plain that this impulſe muſt be 
equal to that which originally turned the body out of 
the line DE into EF; and that the velocity with 
which the body will return into the line ED is the 
ſame as that wherewith it moved before through this 
line from D to E. Becauſe EK is equal to EI, and 
KL and HI being each equidiſtant from GE, are by 
conſequence equidiſtant from each other; it follows, 
that the two triangular figures IEH and KEL are 
altogether like and equal to each other, EK there- 
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by, 6 impulſe acting upon it in E after the manner 
abovementioned, it will receive ſuch a velocity by 
this impulſe as will carry it through EL in the ſame 
time it would have taken to go through EK, if it had 
paſſed through it undiſturbed. It has already been 
obſerved, that the time in which the body would paſs 
over EK, with the velocity wherewith it returns, is 
equal to the time it took up in going forward from E 
to I; that is, to the time in which it would have gone 
through EH with the velocity wherewith it moved 
from D to E: therefore the time in which the body 
will paſs from E to L, after its return into the line 
ED, is the ſame as would have been taken np by the 
body in paſſing through the line EH with the velocity 
wherewith it firſt moved in the line DE, Since, there- 
fore EL and EH are equal, the body returns into 
the line DE with the velocity which it had before in 
that line.—Again, we may affirm, that the ſecond 
impulſe in E 1s equal to the firſt; for as the impulſe 
in E, whereby the body was turned out of the line 
DE into the line EF, is of ſuch ſtrength, that if the 
body had been at reſt when this impulſe had ated up- 
on it, it would have communicated as much motion 
to it as would have been ſufficient to carry it through 
a equal to HI, in the time wherein the body 
would have paſled from E to H, or in the time 
wherein it paſſed from E to I. In the ſame manner 
on the return of the body, the impulſe in E, whereb 

it is turned out of the line FE into ED, is of ſack 
ſtrength, that if it had acted on the body at reſt, it 
would have cauſed it move through a length equal to 
KL in the ſame time as the body would employ in 
paſſing through EK with the velocity wherewith it re- 
turns in the line FE : therefore the ſecond impulſe, 
had it ated on the body at reſt, would have cauſed it 
to move through a length equal to KL in the ſame 
ſpace of time as would have been taken up by the body 
in paſſing through a length equal ro HI were the firſt 
impuſe to act on the body while at reſt, That is, the 
effects of the firſt and ſecond impuſe on the body when 
at reſt would be the ſame : for KL and HI are equal ; 
conſequently the ſecond impuſe is equal to the firſt. 
Thus, if the body be returned through FE with the 
velocity wherewith it moved forward, it has been 
ſhown how, by the repetition of the impulſe which 
acted on it in E, the body will return again into the 
line DE with the velocity which it had before in that 
line, By the ſame method of reaſoning it may be 
proved, that when the body is returned back to D, 
the impulſe which before ated on that point will 
throw the body into the line DC with the velocity 
which it firſt had in that line; and the other impulſes 
being ſucceſſively repeated, the body will at length be 
brought back again into the line BA with the velocity 
wherewith it ſet ont in that line. —Thus theſe impul- 
ſes, by acting over again in an inverted order all their 
operations on the body, bring it back again through 
the path in which it had proceeded forward ; and this 
obtains equally whatever be the number of ſtraight 
lines whereof this curve figure is compoſed. Now, by 
a method of reaſoning of which Sir Iſaac Newton 
made much uſe, and which he introduced into geo- 


metry. 
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Of Centri- metry, thereby greatly 2 that ſcience, we 
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might make a tranſition from this figure, compoſed of 
a number ſtraight lines, to 4 figure of one continued 
curvature, and from a number of ſeparate impuſes re- 
peated at diſtinct intervals to a continued centripetal 
force, and ſhow, that becauſe what has been here ad- 
vanced holds univerſally true whatever be the num- 
ber of ſtraight lines whereof the curve figure ACF is 
compoſed, and however frequently the impulſes at the 
angles of this figure are repeated ; therefore the ſame 
will ſtill remain true although this figure ſhould be 
converted into one of a continued curvature ; and 
theſe diſtin impulſes ſhould be changed into a conti- 
nual centripetal force, * 

This being allowed, ſuppoſe the body in K to have 
the line AK no longer obliquely inclined to its mo- 
tion. In this caſe, if the body be turned back in the 
manner we have been conſidering, it muſt be directed 
back perpendicularly to AK ; but if it had proceeded 
forward, it would likewiſe have moved in a GreQion 

erpendicular to AK: mer gang whether it move 
45 this point K backward or forward, it muſt de- 
ſeribe the ſame kind of courſe. T herefore, ſince by 
being turned back it will go over again the line KIHB, 
if it be permitted to go forward, the line KL, which 
it ſhall deſcribe, will be altogether ſimilar to the line 
KHB. 

In like manner we may determine the nature of the 
motion, if the line wherein the body ſets out be in- 
clined, as in fig. 111. down toward the line BA drawn 
between the body and the centre. If the centripetal 
power ſo much increaſes in ſtrength as the body ap- 
proaches, that it can bend the path in which the body 
moves to that degree as to cauſe all the lines, AH, 
AI, AK, to remain no leſs oblique to the motion of 
the body than AB is oblique to BC, the body ſhall 
continually more and more approach the centre : But 
if the centripetal power increaſes in ſo much leſs a 
degree as to permit the line drawn from the centre to 
the body, as it accompanies the body in its motion, at 
length to become more and more erect to the curve 
wherein the body moves, and in the end, ſuppoſe at K, 
to become perpendicular to it; from that time the bo- 
dy ſhall riſe again. This is evident from what has 
been ſaid above ; becauſe, for the very ſame reaſon, here 
alſo the body will proceed from the point K to deſcribe 
a line altogether ſimilar to that in which it has moved 
from B to K. Thus it happens as in the pendulum, 
which, all the time it approaches a perpendicular poſi- 
tion towards the horizon, deſcends more and more; 
but as ſoon as it is come into that ſituation, it imme- 
diately riſes again by the ſame degrees as it deſcended 
before: ſo here the body more and more approaches 
the centre all the time it is moving from B to K; but 
thenceforward it riſes from the centre again by the 
ſame degrees as it approached before. 

If, as in fig. 112. the line BC be perpendicular to 
AB; then as has already been obſerved, the centri- 
petal power may be ſo balanced with the progreſſive 
motion of the body, that it may keep moving round 
the centre A conſtantly at the "Sug iſtance, as the 
body does when whirled about any point to which it 
is tied by a ſtring, If the centripetal power be too 
weak to produce this effect, the motion. of the body 
will preſently become oblique to the line drawn from 
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itſelf to the centre ; but if it be ſtronger, the body Of Ceatri- 
muſt conſtantly keep moving ia a curve to which a line petal 


Crawn from it to the body is perpendicular. 

If the centripetal power change with the change of 
diſtance, in ſuch a manner that the body, after its mo- 
tion has become oblique to the line drawn from itſelf 
to the centre, ſhall again become perpendicular there- 
to; then the body ſhall, in its ſubſequent motion, re- 
turn again to the diſtance of AB, aud from that di- 
ſtance rake a courſe ſimilar to the ſormer : and thus, 
if the body move in a ſpace void of all reſiſtance, which 
has been all along ſuppoſed, it will continue in a per- 
. motion about the centre, deſcending and aſcend- 

ng from it alternately. If the body, ſetting out from 
B (fig. 113.) in the line BC perpendicular to AB; 
deſcribe the line BDE, which in D fhall be obs 
lique to the line AD; but in E ſhall again become 
erect to AE, drawn from the body in E to the centre 
A; then from this point E the body ſhall deſcribe the 
line EFG entirely ſimilar to BDE, and at G ſhall be 
at the ſame diſtance as it was at B; and the line AG 
ſhall be erect to the body's motion. Therefore the 
body ſhall proceed to deſcribe from G the line GHI 


altogether ſimilar to the line GFE, and at I it will have 


the ſame diſtance from the centre as it had at E; and 
alſo have the line Al ere& to its motion: ſo that its 
ſubſequent motion-muſt be in the line IKL fimilar te 
IKG, and the diſtance AL equal to AG. Thus 
the body will goon in a perpetual round without cea- 
ſing, alternately enlarging and contracting its diſtance 
from the centre. 

If it ſo happen that the point E fall upon the line 
BA, continued beyend A; then the point G will fall 
upon B, I on E, and L alfo on B; ſo that the body 
will in this caſe deſcribe a ſimple curve line round the 
centre A, like the line BDEF in fig. 114. in which 
it will revolve from B to E, and from E to B, with- 
out end. If AE in fig. 113. ſhould happen to be per- 
ty carat to AB, in this caſe alſo a {imple line will 

edeſcribed ; for the point G will fall on the line BA 
prolonged beyond A ; the point I on the line AE pro- 
longed beyond A, and the point L on B; ſo that the 
body will deſcribe a line like the curve line BEGI in 
fig. 115. in which the oppoſite points B and G are 
equally diſtant from A; and the oppoſite points E and 
L are alſo equally diſtant from the ſame point A. In 
other caſes the body will have a courſe of a more com- 
plicated nature. 

Thus it muſt be apparent how a body, while it is 
conſtantly attracted towards a centre, may notwith- 
ſtanding by its progreſſive motion keep itſelf from 
falling Nn to the centre, deſcribing about it an end- 
leſs circuit, ſometimes approaching and ſometimes re- 
ceding from it. Hitherto, however, we have ſuppo- 
ſed, that the centripetal power is every where of equal 
ſtrength at the ſame diſtance from the centre : and 
this is indeed the caſe with that power which keeps the 
planets in their orbits; but a body may be kept on in 
a perpetual circuit round the centre, although the cen- 
tripetal power be kept moving in any curve line what- 
ever, that ſhall have its concavity turned every where 
towards the centre of the force. To illuſtrate this, we 
ſhall in the firſt place propoſe the caſe of a body mo- 
ving the incurvated figure ABCDE (fig. 116.), which 
is compoſed of the ſtraight lines AB, BC, CD, _ 
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ing manner, Let the body firſt move in the line AB 
Powers9 with any uniform velocity. When it is arrived at the 
point B, let it receive an impulſe directed towards any 
point F taken within the figure; and let the impulſe be 
of ſuch a ſtrength as to turn the body out of the line 
AB into the line BC: The body after this impulſe, 
while left to itſelf, will continue moving in the line 
BC. AtC let the body reccive another impulſe di- 
reed towards the ſame point F, of ſuch a ſtrength as 
to turn it from the line BC into CD. At D, let the 
body, by another impulſe, directed likewiſe to the 
point F, be turned out of the line CD into DE. Ar 
E let another impulſe, directed likewiſe toward the 
point F, turn the body from the line DE into AE: 
and thus the body will, by means of theſe impulſes, be 
carried thro' the whole figure ABCDE. 

Again, when the body is come to the point A, if 
it there receive another impulſe directed like the reſt to 
the point F, and of ſuch a degree of ſtrength as to 
turn it into the line AB, wherein it firſt moved; the 
body will then return into this line with the ſame velo- 
city it had originally. To underſtand this, let AB 
be prolonged beyond B at pleaſure, ſuppoſe to G; and 
from G let GH be drawn; which, if produced, ſhould 
always continue equidiſtant from BF, i. e. let GH be 
drawn parallel to BF, in the time, then, in which the 
body would have moved from B to G, had it not re- 
ccived a new impulſe in B; by the means of that im- 
pulſe ic will have acquired a velocity which will carry 
it from B to H. After the ſame manner, if CI be 
taken cqual to BH, and IK be drawn parallel to CF, 
the body will have moved from C to K, with the velo- 
city which it has in the line CD, in the ſame time it 
would have employed in moving from C to 1 with the 
velocity it had in the line BC. Therefore, ſince CI 
and BH are equal, the body will move through CK 
in the ſame time as it would have taken up in movin 
from B to G with the velocity wherewith it rae, 
through the line AB. Again, DL being taken equal 
to CK, and LM drawn parallel to DF, the body will, 
for the ſame reaſon as before, move through DM 
with the velocity which it has in the line DE, in the 
ſame time it would employ in moving through BG 
with its original velocity. Laſtly, if EN be taken 
equal to DM, and NO be drawn parallel to EF; like- 
wiſe, if AP be taken equal to EO, and PQ be drawn 
parallel to AF ; then the body, with the velocity 
wherewith it returns into the line AB, will paſs thro” 
AQ in the time it would have employed in paſſing 
through BG with its original velocity. Now as all 
this follows directly from what has been delivered con- 
cerning oblique impulſes impreſſed upon bodies in mo- 
tion; ſo we maſt here obſerve farther, that it can be 
proved by geometry, that AQ will always be equal to 
BG ; which being granted, it follows, that the body 
has returned into the line AB with the ſame velocity 
which it had when it firſt moved in that line ; for the 
velocity with which it returns into the line AB, will 
carry it over the line AC) in the ſame time as would 
have been taken up in its paſſing over an equal line BG 
with the original velocity. 

The concluſion naturally deduced from the above 
reaſoning is, that by means of a centripetal and pro- 
jectile force, a body may be carried round any fixcd 
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int in a curve figure which ſhall be concave towards Of Centri- 
it, as that marked ABC, fig. 117. and when it is re- petal 
turned to that point from whence it jet ont, it mali re. ere 
cover again the velocity with which it departed from 25 
that point. It is not indeed always necefſlary that it A body 
ſhould return again into its firſt courſe, for to curve may be 
line may have ſome ſuch figure as ABCDBE in moved in 
fig. 118. In this curve line, if the body ſet out ſrom in 
B in the direction BF, and moved through the line — * 5 
BCD till it returned to B; here the body would not 1 
enter again into the line BCD, becauſe the two parts centripetal 
BD and BC of the curve line make an angle at the force. 
point B: fo that the centripetal power, which at the 
point B would turn the body from the line BF into 
the curve, will not be able to turn it into the line BC 
from the direction in which it returns to the point B. 
A forcible impulſe mult be given the body in the point 
B to produce that effect. If, at the point B, whence 
the body ſets out, the curve line return into itſelf, as 
in fig. 117. then the body, upon its arrival again at B, 
may return into its former courſe, and thus make an 
endleſs circnit about the centre. 260 
The force requiſite to carry a body in any curve line Calculation 
propoſed, is to be deduced from the curvature which of the force 
the figure has in any part of it, Sir Iſaac Newton has requiſite to 
laid down the following propoſition as 4 foundation for 4 fn 4 
diſcovering this, viz. that if a line be drawn from ſome Ave ln 
fixed point to the body, and remaining by one ex- 5 
treme united to that point, it be carried round along 
with the body ; then if the power whereby the body is 
kept in its courſe be always pointed to this fixed poiut 
as a centre, this line will move over equal ſpaces in 
equal portions of time. Suppoſe a body were movin 
through the curve line ABCD (fig. 120), and paſſed 
over the arches AB, BC, CD in <qual portions of 
time; then if a point, as E, can be found, from 
whence the line EA being drawn to the body in ac- 
companying it in- its motion, it ſhall make the ſpaces 
EAB, EBC, and ECD, over which it paſſes, equal 
where the times are equal; then is the body kept in 
this line by a power always pointed to E as a ccntre. 
To yore this, ſappoſe a body ſet out from the point 
A, fig. 121. to move in the ſtraight line AB; and 
after it had moved for ſome time in that line, it were 
to receive an impulſe directed to ſome point, as C. Let 
it reccive that impulſe at D, and thereby be rurned in- 
to the line DE; and let the body, after this impulſe, 
take the ſame time. in paſling from D to E that is em- 
ployed in paſſing from A to D. Then the ſtraight 
lines CA, CD, and CE being drawn, the triangular 
2 CAD and CDE are proved to be equal in the 
ollowing manner. Let EF be drawn parallel to CD, 
Then, it follows, from the ſecond law of motion, that 
ſince the body was moving in the line AB when it re- 
ceived the impulſe in the direction DC, it will have mo- 
ved after the impulſe through the line DE in the ſame 
time as it would have moved through DF, provided it 
had received no diſturbance in D. But the time of the 
body's moving from D to E is ſuppoſed to be equal to 
the time of its moving through AD; therefore the 
time which the body would have employed in moving 
throngh DF, had it not been diſturbed in D, is equal 
to the time wherein it moved through AD ; conſe- 
quently DF is equal in length to AD; for if the bo- 
dy had gone on to move through the line AB withont 
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interruption, it would have moved through all the 
parts of it with the ſame velocity, and have paſſed over 
can?! part: of tha Hoe in egal porcicns of time, Now 
CF being drawn, fince AD and DF are equal, the tri- 
angular ſpace CDF is equal to the triangular ſpace 
CAD. Farther, the line EF being parallel to CD, it 
follows from the 37th propofition of Euclid's firſt book, 
that the triangle CED is equal to the triangle CFD : 
therefore the triangle CED is equal to the triangle CAD. 

In like manner, if the body receive at E another 
impulſe directed toward the point C, and be turned 
by that impulſe into the line EG; if it move after- 
wards from E to G in the ſame ſpace of time as was 


taken up by its motion from D to E, or from A to/ 


D; then CG being drawn, the triangle CEG is equal 
to CDE. A third impulſe at G, directed as the two 
ſormer to C, whereby the body ſhall be turned into 
the line GH, will have alſo the like effect with the 
reſt, If the body move over GH in the ſame time as 
it took up in moving over EG, the triangle CGH 
will be equal to the triangle CEG. Laſtly, if the 
body at II be turned by a freſh impulſe directed to- 
ward C into the line HI, and at I by another impulſe 
directed alſo to C be turned into the line IK; and it 
the body move over each of the lines HI and IK in 
the ſame time as it employed in moving over cach of 
the preceding lines AD, DE, EG, and GH: then 
each of the triangles CHI and CIK will be equal to 
cach of the preceding. Likewiſe, as the time in 
which the body moves over ADE is equal to the time 
of its moving over EGH, and to the time of its mo- 
ving over HIK ; the ſpace CADE will be equal to the 
ſpace CEGH and to the ſpace CHIK. In the ſame 
manner, as the time in which the body moved over 


 ADEG is equal to the time of its moving over 
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GHIK, fo the ſpace CADEG will be equal to the 
ſpace CGHIK. From this principle Sir Iſaac New- 
ton demonſtrates the above-mentioned propoſition, by 
making the tranſition from this incurvated figure com- 
poſed of ſtraight lines, to a figure of continued cur- 
vation ; and by ſhowing, that ſince equal ſpaces are 
deſcribed in equal times, in this preſent figure compoſed 
of ſtraight lines, the ſame relation between the 3 
deſcribed and the times of their deſcription will alſo 
have place in a figure of one continued curvature. He 
alſo pr from this propoſition the reverſe of it ; 
and proves, that whenever equal ſpaces are continual- 
iy deſcribed, the body is ated upon by a centripetal 
orce directed to the centre at which the ſpaces ter- 
minate, , 

Having thus endeavoured to illuſtrate the fundamen- 
tal principle of the Newtonian philoſophy, at leaſt as 
far as it regards the motion of the planets and heaven- 
ly bodies, we ſhall now proceed to the more particu- 
lar application of it. The firſt thing undertaken by 
Sir Iſaac in order to explain thoſe motions, is to de- 
monſtrate, that in the celeſtial ſpaces there is no ſen- 
ſible matter. That the heavenly bodies ſuffer no ſen- 
ſible reſiſtance from any matter of this kind, is evident 
from the agreement betwixt aſtronomical obſervations 
in all ages with regard ro the time in which the pla- 
nets have been found to * their revolutions. Des 
Cartes, however, was of opinion, that the planets might 
be kept in their courſes by means of a fluid matter, 


which continually circulatin 
planets along with it ; an 
which ſcems to favour this opinion, viz. that the 
ſun turns round his axis the ſame way the planets 
move; the earth alſo turns round its axis the ſame 
way as the moon turns round the carth, and the pla- 
net 13 turns round his axis the ſame way that his 
ſatellites revolve round him. It might therefore be 
ſuppoſed, that if the whole planetary region were fill- 
ed with a fluid matter, the ſun, by turning round on 
his own axis, might communicate motion tirſt to that 
part of the fluid which was contiguous, and by degrees 
propagate the like motion to the parts more remote. 
After the ſame manner the earth might communicate 
motion to this fluid to a degree ſufficient ro carry round 
the moon ; and Jupiter might communicate the like 
to the diſtance of its ſatellites. This ſyſtem has been 
particularly examined by Sir Iſaac Newton ; who finds, 
that the velocitics with which the parts of this fluid 
ſhould move in different diſtances from the centre of 
motion will not agree with the motions obſcrved in 
the ditferent planets ; for inſtance, that the time of 
one entire circulation of the fluid wherein Jupiter 
ſhould ſwim, would bear a greater proportion to the 
time of one entire circulation of the fluid where the 
carth is, than the period of Jupiter bears to that of 
the earth. He proves alſo, that the planet cannot cir- 
culate in ſuch a fluid, ſo as to keep long in the ſame 
courſe, unleſs the planet and the contiguous fluid are 
of the ſame denſity, and the planct be carried along 
with the ſame velocity as the fluid. There is alſo ano- 
ther remark made on this motion by Sir Ifaac, viz. 
that ſome vivifying force will be continually neceſſary 
at the centre of the motion. The ſun, in particular, 
by communicating motion to the ambient fluid, will 
loſe from itſelf as much motion as it communicates to 


the fluid, unleſs ſome acting principle reſide in the fun 


to renew its motion continnally, If the fluid were in- 
finite, this gradual Joſs of motion wonld continue till 
the whole ſhould ſtop ; and if the fluid were limited, 
this loſs of motion would continne till there would re- 
main no ſwifter a revolution in the ſun than in the out- 
ermoſt part of the fluid, ſo that the whole would turn 
together about the axis of the ſun like one ſolid globe. 
We muſt likewiſe obſerve, that as the planets 2 not 
move in perfect circles round the ſun, there is a great- 
er diſtance between their orbits in ſome places than o- 
thers. For inſtance, the diſtance between the orbit of 
Mars and Venus is near half as great again in ſome 
part of their courſe as in others. Now here the fluid 
in which the earth ſhould ſwim, muſt move with a leſs 
rapid motion where there is this greater interval be- 
tween the contiguous orbits; but, on the contrary, 
where the ſpace is ſtraiteſt, the earth moves more 
ſlowly than where it is wideſt. 

Again, if our globe of earth ſwam in a fluid of e- 
qual denſity with the earth itſelf, that is, in a fluid 
more denſe than water, all bodies put in motion here 
upon the earth's ſurface muſt ſuffer a great reſiſtance 
by it; whereas Sir Iſaac Newton has made it evident, 
by experiments, that bodies, falling perpendicularly 
through the air, ſuffer only about one hundred and ſix- 
tieth part of the reſiſtance from it that they meet with 
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Motions of Theſe expetiments are applied by Sir Iſaac yet far - 
the Prima- ther to the general queſtion concerning the abſolute 
ry lane, plenitude of ſpace. He objects againſl the filling of 
all ſpace with a ſubtile fluid, after the manner of Des 
ObjeRions Cartes, That all bodies muſt be immeaſurably reſiſted 
to a ple- by it, And leſt it ſhould be thought that this objection 
— might be evaded by aſcribing to this fluid ſuch very 
minute and ſmooth parts as might remove all adheſion 
or friction between them, whereby all reſiſtance would 
be loſt, Sir Iſaac proves, that fluids muſt reſiſt from 
the inactivity of their particles, and that water and the 
air reſiſt almoſt entirely on this account; ſo that in 
this ſubtile fluid, however ſmooth and lubricated the 
particles might be, yet if the whole were as denſe as 
water, it would reſiſt very near as much as wates does: 
And whereas ſuch a fluid, whoſe parts are abſolutely 
cloſe together without any intervening ſpaces, muſt 
be a great deal more denſe than water, it muſt alſo 
reſiſt more in proportion to its denſity, unleſs we 
ſuppoſe the matter of which this fluid is compoſed not 
to be endowed with the ſame degree of inactivity with 
other matter : But if you deprive any ſubſtance of the 
property ſo uniyerſally belonging to all other matter, 
without impropriety of ſpeech it can ſcarce be called 
by this name. Sir Iſaac alſo made an experiment to 
try in particular, whether the internal parts of bodies 
ſaffered any reſiſtance ; and the reſult did indeed ap- 
pear to favour ſome ſmall degree of reſiſtance, but ſo 
very (little as to leave it doubtful whether the effect 
did not ariſe from ſome other latent cauſe, 


F 2. Of the Motions of the Primary Flanets. 


Stxcz the planets thus move in a ſpace void of all 
motions Teliſtance, they would, if once ſet in motion, continue 
particularly to move on for ever on a ſtraight line. We have, 
explained. however, already obſerved, that the primary planets 
move about the ſun in ſuch a manner that a line ex- 
tended from the ſun to the planet would deſcribe equal 
ſpaces in equal times ; and this ſingle property in the 
planetary motions proves, that they are continually 
acted upon by a power directed towards the ſun as the 
centre. It has alſo been obſerved, that if the ſtrength 
of the centripetal power were ſuitably accommodated 
every where to the motion of any body round a centre, 
the body might be carried in any bent line whatever, 
whoſe concavity ſhould be every where turned towards 
the centre of that ſorce; and likewiſe that the ſtrength 
of the centripetal force in each place was to he collect - 
ed from the nature of the line wherein the body moved. 
Now ſince each of the planets moves in an ellipſis, 
having the ſan in one of its foci, Sir Iſaac Newton de- 
monſtrates, that the ſtrength of this power is recipro- 
cally in the duplicate proportion of the diſtance from 
the ſun. This proportion may be explained in the 
following manner : Suppoſe ſeveral diſtances to bear to 
each other the proportions of the numbers 1, 2, 3, 4,5; 
that is, let the ſecond diſtance be double the firſt, . 

third three times, the fonrth four times, and the fifth 
five times as great as the firſt ; multiply each of theſe 
numbers by itſelf, and 1 multiplied by x produces ſtill 
1, 2 multiplied by 2 produces 4, 3 by 3 produces 9, 
4 by 4 produces 16, and 5 by 5 produces 25 ; this 
being done, the fractions 3, , „, and , will reſpec- 
tively expreſs the proportion which the centripetal 
po ver in each of the following diſtances bears to the 
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power at the firſt diſtance : for in the ſecond diſtance, Motions of 
which is double the firſt, the centripetal power will be the Prima- 
one-fourth part only of the power at the firſt diſtance ; 7 — 
at the third diſtance, the power will only be one - ninth 

part of the firſt power; at the fourth diſtance, the 

power will be only one - ſixteenth; and at the fifth 

diſtance only one twenty- fifth, of the firſt power. Thus 

is found the proportion in which the centripetal power 
decreaſes, as the diſtance from the ſun increaſes within 

the compaſs of one planet's motion. How it comes 

to paſs that the planet can be carried about the ſon by 

this centripetal power in a continual round, ſometimes 

riſing from the ſun, then deſcending again as low, ap- 

pears from what has been already ſaid concerning cen- 

tripetal forces. 265 

In order to know whether this centripetal power Centripetal 
extends in the ſame proportion thronghout the ſyſtem, power pro- 
and conſequently whether all the planets are influenced ved to ex- 
by it, Sir Iſaac inquires what relation there ought to "rt 
be between the } + mag of the different planets, provided 4 — 
they were acted upon by the ſame power, decreaſing OW 
throughout in the proportion abovementioned ; and he 
finds, that the period of each, in this caſe, would have 
that very proportion to the greater axis of its orbit 
which has been already related : which puts it beyond 
a doubt, that the different planets are preſſed towards 
the ſun in the ſame proportion to the diſtances as one 466 
planet is in its ſeveral diſtances ; whence it is juſtly Centripetal 
concluded, that there is ſuch a power acting towards power de- 
the ſun in the foreſaid proportion at all diſtances from fined. 
it. This power, when refered to the earth, Sir Iſaac 
calls graviiy, when to the ſun, attradion; and to the 
planets, centripetal force, By theſe means, howe- 
ver, he deſigns only to ſignify a power endowed with 
the properties abovementioned 7 but by no means 
would have it underſtood as if theſe names referred any 
way to the cauſe of it. 

% But now (ſays Mr Pemberton) in theſe demon- Yiew of Sir 
ſtrations, ſome very minute inequalities in the motion VD News 
of the planets are neglected; which is done with a ½, Flile- 
great deal of judgment : for whatever be their cauſe,” 3s 
the effects are very inconſiderable, they being ſo ex- 4 75 2 
ceedingly ſmall, that ſome aſtronomers have thought Minute va- 
fit wholly to paſs them by. However, the excellen- riations in 
cy of this philoſophy, when in the hands of ſo great a the plane- 
geometer as our anthor (Sir Iſaac rr is ſuch, J mo- 
that it is able to trace the Jeaſt variations of things up n 
to their cauſes. The only inequalities which have 2 
been obſerved common to all the planets are, the mo- 
tion of the aphelion and the nodes. The tranſverſe 
axis of each orbit does not remain always fixed, but 
moves about the ſun with a very flow progreſſi ve mo- 
tion ; nor do the planets keep conſtantly in the ſame 
planes, but changes them and the lines by which theſe agg 
planes iaterſect each other by inſenſihle degrees. The Motion of 
firſt of theſe inequalities, which is the motion of the the aphe- 
aphelion, may be accounted for, by ſuppoſing the gra- lion ac- 
vitation of the planets towards the ſun to differ a little counted 
farther from the forementioned reciprocal duplicate _ 
proportion of the diſtances : but the ſecond, which is 
the motion of the nodes, cannot be accounted for by 
any power* directed towards the ſun; for no ſuch 
power can give it any lateral impulſe to divert it from 
the plane of its motion into any new plane, but of ne- 
ceſſity muſt be derived from ſome other centre. Where 
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that power is lodged, remains to be diſcovered. Now 
it is proved, as ſhall 5c afterwards explained, that the 
three primary planets, Saturn, Jupiter, and the Earth, 
which have ſatellites revolving about them, are endow- 
ed with a power of cauling bodies, in particular thoſe 
ſatellites, to gravitate towards them with a force which 
is reciprocally in the duplicate proportion of their di- 
ſtances ; and the planets are, in all reſpects in which 
they come under our conſideration, ſo ſimilar and alike, 
that there is no reaſon to queſtion but that they have all 
the ſame property, though it be ſfficient for the 
preſent purpoſe to have it proved of Jupiter and Sa- 
turn only; for theſe plaucts contain much greater 
quantities of matter than the reſt, and proportionally 
exceed the others in power. But the influence of theſe 
two planets being allowed, it is evident how the 8 
nets come to ſhift their places continually: for each of 
the planets moving in a different plane, the action of 
Jupiter and Saturn upon the reſt will be oblique to 
the planes of their motion, and therefore will gra- 
dually draw them into new ones. The ſame action of 
theſe two plancts upon the reſt will likewiſe cauſe a 
progreſſive motion ; and therefore will gradually draw 
them into new ones. The ſame action of theſe two 


- Planets upon the reſt will likewiſe cauſe a progreſſive 


motion of the aphelion ; ſo that there will be no ne- 
ceſſity for having recourſe to the other cauſe for this 
motion, which was before hinted at, viz, the gravita- 
tion of the planets towards the ſun differing from the 
exact duplicate proportion of their diſtances. And in 
the laſt place, the action of Jupiter and Saturn upon 
each other will produce in their motions the ſame in- 
equalitics as their joint action produces upon the reſt. 
All this is effected in the ſame manner as the ſun pro- 
duces the ſame kind of inequalities and many others 
in the motion of the moon and other ſecondary pla- 
nets ; and therefore will be beſt apprehended by what 
is ſaid afterwards, Thoſe other irregularities in the 
motion of the ſecondary planets have place likewiſe 
here, but are too, minute to be obſervable, becauſe 
they are produced and rectiſied alternately, for the moſt 
part in the time of a ſingle revolution; whereas the 
motion of the aphelion and nodes which increaſe con- 
tinually, become ſenſible after a long ſeries of years, 
Yet ſome of theſe other inequalities are diſcernible in 
Jupiter and Saturn ; in Saturn chiefly : for when Jupiter, 
who moves faſter than Saturn, approaches to a con- 
junction with him, his action upon the latter will a lit- 
ile retard the motion of that planet; and by the reci- 
procal action of Saturn, he will himſelf be accelerated. 
After conjunction, Jupiter will again accelerate Saturn, 
and be likewiſe retarded in the ſame degree as be fore 
the firſt was retarded and the latter accelerated. 
Whatever inequalities beſides are produced in the mo- 
tion of Saturn by the action of Jupiter upon that pla- 
net, will be ſufficientily rectified by placing the focus of 
Saturn's ellipſis, which ſhould otherwiſe be in the ſun, 


N 
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in the common centre of gravity of the ſan and Jupi- Motions of 
ter. And all the inequalities of Jupiter's motions, the Prima. 
cauſed by the action of Saturn upon him, are much Y Planets, 
leſs conſiderable than the irregularities of Saturn's mo- 
tion. This one principle therefore of the planets ha- 
ving a power as well as the ſun to canſe bodies gravi- 
tate towards them, which is proved by the motion of 
the ſecondary planets to obtain in fact, explains all the 
irregularities relating to the planetary motions ever ob- 
ſerved by aſtronomers (A). 270 

« Sir Iſaac Newton after this proceeds to make an Method of 
improvement in aſtronomy, by applying this theory to correcting 
the farther correction of their motions. For as we be 
have here obſerved the planets to poſſeſs a principle of * 
gravitation as well as the ſun; ſo it will be explained | 
at large hereafter, that the third law of motion, which 
makes action and reaction equal, is to be applied in 
this caſe, and that the ſun does not only attract each 
planet, but is alſo itſelf attracted by them; the force 
wherewith the plauct is ated on bearing to the force 
wherewith the ſun itſelf is ated upon at the ſame 
time, the proportion which the quantity of matter in 
the ſan bears to the quantity of matter in the planet. 257 
From the action of the fun and planet being thus mu- Sun moves 
tual, Sir Iſaac Newton proves that the ſun and planet round the 
will deſcribe about their common centre of gravity ſi- on 
milar cllipſes ; and then, that the tranſverſe axis of the — of 
ellipſes, which would be deſcribed about the ſan at reſt him and 
in the ſame time, the ſame proportion as the quantity tbe planets. 
of ſolid matter in the ſun and planet together bears to 
the firſt of two mean proportionals between this quan- 
tity and the quantity of matter in the ſun only. 

« It will be aſked, perhaps, how this correction gan 
be admitted, when the cauſe of the motions of the 
planets was before found, by ſuppoſing them to be the 
centre of the power which acted upon them? for, ac- 
cording to the preſent correction, this power appears 
rather to be directed to the common centre of gravity. 
But whereas the ſun was at firſt concluded to be the 
centre to which the power acting on the planets was 
directed, becauſe the ſpaces deſcribed in equal times 
round the ſun were found to be equal ; fo Sir Iſaac 
Newton proves, that if the ſun and planet move round 
their common centre of pravity, yet, to an eye placed 
in the planet, the ſpaces which will appear to be de- 
ſcribed about the ſun will have the ſame relation to the 
times of their deſcription as the real ſpaces would if 
the ſun were at reſt, I further atlerted, that, ſup- 
poſing the planets to move round the fun at reſt, and 
to be attracted by a power which ſhould every where 
act with degrees of ſtrength reciprocally in the dupli- 
cate proportions of their diſtances; then the periods 
of the planets muſt obſerve the ſame rclations to their 
diſtances as aſtronomers have fonnd them to do. But 
here it muſt not be ſuppoſed, that the obſervations of 
aſtronomers abſolately agree without any the leaſt dif- 
ference : and the preſent correction will not canſe a 


deviation 


— — 


(a) Profeſſor J. Robiſon, however, informs us in his paper on the Georgium Sidus (Edinburgh Philoſophical 
Tranſactions, Vol. I.), That a// the irregularities in the planetary motions cannot be accounted for from the 
laws of gravitation ; for which reaſon he was obliged to ſuppoſe the exiſtence of planets beyond the orbit of 


gaturn, even before the diſcovery of the Georgium Sidus. 


M. de la Lande alſo has obſcrved ſome nnaccountahle 


inequalities in the motion of Saturn for more than 30 years paſt. 
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Motions of deviation from any one aſtronomer's obſervations fo 
the $e:0n- mach as they differ from one another; for in Jupiter, 
dary la- yyhere this correction is greateſt, it hardly amounts to 
— the zoooth part of the whole axis. 

272 Upon this head, I think it not improper to men- 
ment tion a reflection made by our excellent author upon 
agalaſt the theſe ſmall incqualities in the planers motions, which 
eternity of contains in it a very ſtrong philoſophical argument 
wo. wor againſt the eternity of the world, It is this, that theſe 
inequalities muſt 1 increaſe by ſlow degrees, 
till they render at length the preſent trame of nature 
unfit for the parpoſes it now ſerves. And a more con- 
vincing proof cannot be deſired againſt the preſent 
conſtitution's having exiſted from eternity than this, 
that a certain period of years will bring it to an end. 
I am aware, that this thought of our author has been 
repreſented even as impious, and as no leſs than caſting 
a reflection upon the wiſdom of the Author of nature 
for framing a periſhable work. But I think ſo bold 
an aſſertion ought to have been made with ſingular 
caution: for if this remark upon the increaſing irre- 
gularies in the heavenly motions be true in fact, as it 
really is, the imputation muſt return upon the aſſer- 
tor, that this does not detract from the divine wiſdom, 
Certainly we cannot pretend to know all the omniſci- 
ent Creator's purpoſes in making this world, and there- 
for cannot pretend to determine how long he deſigned 
it ſhould laſt; and it is ſufficient if it endure the time 


ſhows the unlimited wiſdom of the Author no leſs, 
nay, in many reſpects more, than the larger frame of 
nature; and yet we ſee they are all deſigned to laſt but 
a ſmall ſpace of time. 


3. The Motions Z. the Secondary Planets explained 
from the Principles laid down in g 1. 


Tas excellency of the Newtonian philoſophy is diſ- 
coverable even more in its ſolution of the motions of 
the ſecondary than in thoſe of the primary planets ; 

for thus not only all the irregularities formerly diſco- 
vered by aſtronomers in theſe motions are ſolved in a 
ſatisfactory manner, but ſeveral others are diſcovered 
of ſuch a complicated nature that they could never be 
diſtinguiſhed into proper heads. Theſe, however, are 
now not only found out from their cauſes, which this 
philoſophy has brought to light; but the dependence 
of them upon their canſes is alſo ſhown in ſuch a per- 
fect manner, that the degree of them may be exactly 
computed. Thus Sir Iſaac Newton found means to 
compute the moon's motion ſo exactly, that he framed 
a theory from which the place of that planet may at all 
times be compared very nearly, or altogether, as _— 
as the places of the primary planets themſelves; whic 
is much beyond what the greateſt aſtronomers could 
ever effect. 

The firſt thing demonſtrated of theſe ſecondary pla- 
nets is, that they are drawn towards their reſpective 
primaries in the ſame manner as the latter are attracted 
by the ſun, That each ſecondary planet is kept in its 
orbit by a power directed towards its primary, &c. 15 
proved from the phenomenon of the ſatellites of Jupt- 
ter and Saturn; becauſe they move in circles, as far 
as we can obſerve, about their reſpective primaries 
with an equable coarſe, the primary being the centre 
of cach orbit: and by comparing the times in which 
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the different ſatellites of the ſame primary perform their Motions of 
periods, they are found to obſerve the ſame relation to the Secon- 
the diſtances from their primary as the primary planets 4) Fla- 
obſerve in reſpect of their mean diſtances from the 2 "EP 
ſun, The ſame thing holds good alſo with regard to 
the earth and moon: for ſhe is found to move round 
the earth in an ellipſis after the ſame manner as the 
primary planets do about the ſun, excepting only ſome 
ſmall irregularities in her motions, the cauſe of which 
will be particularly explained in what follows ; where- 
by it will appear that they are no objections againſt 
the earth's acting on the moon in the ſame manner as 
the ſun acts on the primary planets; that is, as Jupiter 
and Saturn act upon their ſatellites. 274 
By the number of ſatellites which move round Ju- Power of 

piter and Saturn, the power of each of theſe planets Jupiter avd 
may be meaſured to a very conſiderable diſtance ; for Saturn diſ- 
the diſtance of the outermoſt ſatellite in each of theſe OY 
planets excceds ſeveral times the diſtance of the inner - Iites. 
moſt, The force of the earth upon the moon, how- 
ever, at different diſtances, is more confirmed by the 
following conſideration than any analogical reaſoning. 5 
It will appear, that if the power of the carth by which Gravity re · 
it retains the moon in her orbit be ſuppoſed to act at tains the 
all diſtances between the earth and moon, according moon inher 
to the rule already mentioned, this power will be ſuf- orbit. 
ficient to produce upon bodies near the ſurface of the 
earth all the effects aſcribed to the principle of gravity. 
This is diſcovered by the following method. Let A 
(in fig. 122.) repreſent the earth, B the moon, BCD 
the moon's orbit; which differs little from a circle of 
which A is the centre. If the moon in B were left to 
itſelf ro move with the velocity it has in the point B, 
it would leave the orbit, and proceed ſtraight forward 
in the line BE which touches the orbit in B, Sup- 
pole the moon would upon this condition move from 256 
B to E in the ſpace of one minute of time. By the Her motion 
action of the earth upon the moon, whereby it is re- particularly 
tained in its orbit, the moon will really be found at * 
the end of this minute in the point F, from whence a 
ſtright line drawn to A ſhall make the ſpace BFA in 
the circle equal to the triangular ſpace BEA; ſo that 
the moon in the time wherein it would have moved 
from B to E, if leſt to itſelf, has been impelled to- 
wards the earth from E to F. And when the time of 
the moon's paſſing from B to F is ſmall, as here it js 
only one minute, the diſtance between E and F ſcarce 
differs from the ſpace through which the moon would 
deſcend in the ſame time if it were to fall directly down 
from B toward A without any other motion, AB, 
the diſtance of the moon from the earth, is about 60 of 
the ſemidiameters of the latter; and the moon com- 
pletes her revolution round the earth in about 27 days 
7 hours and 43 minutes; therefore the ſpace EF will 
here be found by computation to be about 16 feet. 
Conſequently, if the power by which the moon is re- 
tained in its orbit be near the ſurface of the earth 
greater than at the diſtance of the moon in the dupli- 
cate proportion of that diſtance, the number of feet a 277 
body would deſcend near the ſurface of the carth by Calculation 
the action of this power upon it, in one minute, would of the velo- 
be cqual to the number 16; multiplied twice into the 21 of fall 
number 60; that is, to 52050. But how faſt bodies 8 — 
fall near the ſurface of the earth may be known by 
the pendulum ; and by the cxacteſt experiments, they 

are 


494 


rod ns 


A 


Motions of are found to deſcend the ſpace of 16; feet in one ſe- 
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ing in the duplicate N of the times of their 
fall, the number of feet a body would deſcribe in its fall 
near the ſurface of the earth in one minute of time will 
be equal to 16; twice multiplied by 60; the fame as 
would be cauſed by the power which acts upon the 
moon, 

In this computation the earth is ſuppoſed to be at 
reſt : but it would have been more exact to have ſup- 
poſed it to move, as well as the moon, about their 
common centre of gravity ; as will eaſily be underſtood 
from what has been already ſaid concerning the motion 
of the ſan and primary planets about their common 
centre of gravity, The action of the ſun upon the 
moon is alſo here neglected; and Sir Iſaac Newton 
ſhows, if you take in both theſe conſiderations, the 
preſent computation will beſt agree to a ſomewhat 

reater diſtance of the moon and earth, viz. to 61; 
— . of the latter, which diſtance is more 
conformable to aſtronomical obſervations; and theſe 
computations afford an additional proof that the action 
of the earth obſerves the ſame proportion to the diſtance 
which is here contended for. In Jupiter and Saturn 
this power is ſo far from being contined to a ſmall ex- 
tent of ſpace, that it not only reaches to ſeveral ſatel- 
lites at very different diſtances, but alſo from one pla- 
net to another, nay, even through the whole planetary 


ſyſtem ; conſequently there is no appearance of rea- 


n why this power ſhould not act at all diſtances, 
even at the very ſurfaces of theſe planets as well 
farther off, But from hence it follows, that the 
power which retains the moon in her orbit is the ſame 
as that which cauſes bodies neaf the ſurface of the 
earth to gravitate: for ſince the power by which the 
earth acts on the moon will cauſe bodies near the ſur- 
face of jt to deſcend with all the velocity they are 
found to do, it is certain no other power can act 
upon them beſides; becauſe if it did, they muſt of 
neceſſity deſcend ſwifter. Now, from all this, it 1s at 
length very evident, that the power in the earth which 
we call gravity extends up to the moon, and decreaſes 
in the duplicate proportion of the increaſe of the diſ- 
tance from the earth, 

Thus far with reſpect to the action of the primary 
The next thing to be 

own is, that the ſun likewiſe acts upon them. For 
this purpoſe we muſt obſerve, that if to the motion of 
the Hiellite whereby it would be carried round its pri- 
mary at reſt, we ſuperadd the ſame motion, both in re- 
gard to the velocity and direction, as the primary it- 
lelf has, it will deſcribe about the primary the ſame 
orbit with as great regularity as if the primary had 
been indeed at reſt. This proceeds from the law of 
motion, which makes a body near the ſurface of the 
earth deſcend perpendicularly, though the earth be in 
ſo ſwift a motion, that if the falling body did not par- 
take of it, its deſcent wonld be remarkably oblique ; 
and that a body projected deſcribes in the moſt regular 
manner the ſame parabola, whether projected in the 
direction in which the earth moves, or in the oppoſite 
direction, if the projecting force be the ſame. From 
this we learn, that if the ſatellite moved about its pri- 
mary wich perfect regularity, beſides its motion about 
the primary it would have the ſame progreſſive velo- 
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city with which the primary is carried about the ſun, Motions of 


in a direction parallel io that impulſe of its primary: the Sccen- 
And, on the contrary, the want of either of theſe, in 4 Vl 
particular of the impulſe towards the ſan, will occa- . 
ſion great inequalities in the motion of the ſecondary 
planet. The incqualities which would ariſe from the 
abſence of this impulſe towards the ſon are fo great, 
that by the regularity which appears in the motion of 
the ſecondary planets, it is proved, that the ſun com- 
municates to them the ſame velocity by its action as it 270 
gives to their primary at the ſame diſtance, For Sir Secondary 
Iſaac Newton informs us, that upon examination he planets 
found, that if any of the ſatellites of Jupiter were at- <qually at- 
tracted by the ſun more or leſs than Jupiter himſelf at traded by 
the ſame diſtance, the orbit of that ſatellite, inſtead of = 
being concentrical to Jupiter, would have its centre e 
at a greater or leſſer diſtance than the centre of Jupi- * 
ter from the ſun, nearly in the ſubduplicate proportion 
of the difference between the ſun's action upon the ſa- 
tellite and upon Jupiter. Therefore, if any ſatellite 
were attracted by the ſun but one hundredth part 
more or leſs than Jupiter is at the ſame diſtance, the 
orbit of that ſatellite would be diſtant from the centre 
of Jupiter no leſs than a fifth part of the outermoſt ſa- 
tellite from Jupiter ; which is almoſt the whole diſtance 
of the innermoſt ſatellite. By the like argument, the 
ſatellites of Saturn gravitate towards the ſun as much 
as Saturn itſelf at the ſame diſtance, and the moon as 
much as the earth. 2fr 
Thus it is proved, that the ſan acts upon the ſccon- Whence 
dary planets as much as upon the primaries at the ſame the inequa- 
diſtance : but it has alſo been ſhown, that the action Þtics in the 
of the ſun vpon bodies is reciprocally in the duplicate 1 — 5 
: c lecon- 
proportion of the diſtance; therefore the ſecondary dary pla- 
planets being ſometimes nearer to the ſun than to the gets ariſe. 
primary, and ſometimes more remote, they are not al- 
ways acted upon in the ſame degree with their prima- 
ry, but when nearer to the ſun are attracted more, and 
when further off are attracted leſs. Hence ariſe vari- 
ous incqualities in the motion cf the ſecondary planets. 282 
Some of theſe incqualities, however, would take place, Inequali- 
though the moon if undiſturbed by the ſun had moved ties of the 
in a circle concentrical to the earth, and in the plane moon's 
of the carth's motion; others depend on the elliptica] 2990n e- 
figure and oblique ſituation of the moon's orbit. One _ 
ot the former is, that the moon does not deſcribe equal 
{paces in equal times, bat is continvally accelerated as 
ſhe paſſes from the quarter to the new or full, and is 
retarded again by the like degrees in returning from 
the new and full to the next quarier: but here we 
conſider not ſo much the abſolute as the apparent 
motions of the moon with reſpect to us. Theſe two 
may be diſtinguiſhed in the following manner. Let 
8, in fig. 123. repreſent the ſun, A the earth moving 
in its orbit BC, DEFG the moon's orbit, and H the 
pace of the moon in her orbit. Suppoſe the earth to 
ave moved from A to I. Eecauſe it has been ſhown 
that the moon partakes of all the progreſſive motion 
of the earth, and likewiſe that the ſun attracts both 
the earth and moon equally when they are at the ſame 
diſtance from it, or that the mean adtion of the ſun 
upon the moon is equal to its action upon the earth; 
we muſt therefore conſider the moon as carrying about 
with it the moon's orbit: fo that when the earth is 
removed from A to I, the moon's orbit Niall likewiſe 
be 
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Motions of be removed from its former ſituation into that denoted 
the Secon- by KLMN. But now the earth being in I, if the 
dary Fi- moon were found in O, ſo that Ol ſhould be parallel 
— to HA, though the moon would readily have moved 
from H to O, yet it would not have appeared to a 
ſpectator upon the earth to have moved at all, becauſe 
the carth has moved as much as itſelf ; fo that the 
moon would ſtill appear in the ſame place with reſpect 
to the fixed ſtars. But if the moon be obſerved in P, 
it will then appear to have moved, its apparent motion 
being meaſured by the angle under OIP. And if the 
angle under PIS be leſs than the angle under HAS, 
the moon will have approached nearer its conjunction 
with the ſun. Now, to explain particularly the inc- 
quality of the moon's motion already mentioned, let S, 
in fig. 124. repreſent the ſun, A the earth, BCDE the 
moon's orbit, C the place of the moon when in the 
latter quarter, Here it will be nearly at the ſame di- 
ſtance from the ſun as the earth is. In this caſe, 
therefore, they will be both equally attracted, the carth 
in the direction AS, and the moon in that CS. 
Whence, as the earth, in moving round the ſun, is con- 
tinually deſcending towards it, fo the moon in this ſi- 
tuation maſt in any equal portion of time deſcend as 
much ; and therefore the poſition of the line AC in 
reſpect of AS, and the change which the moon's 
motion 2 in the angle CAS, will not be altered 
by the ſun ; but as ſoon as the moon is advanced from 
the quarter toward the new or conjunction, ſuppoſe to 
G, the action of the ſun upon it will have a different 
effect. Were the ſun's action upon the moon here to 
be applied in the direction GH parallel to AS, if its 
action on the moon were equal to its action on the 
earth, no change would be wrought by the ſun on the 
apparent motion of the moon round the earth. But 
the moon receiving a greater impulſe in G than the 
carth receives in A, were the ſan to act in the direc- 
tion GH, yet it would accelerate the deſcription of 
the ſpace DAG, and cauſe the angle under GAD to 
decreaſe faſter than it otherwiſe would, The ſun's 
action will have this effect upon account of the obli- 
quity of its direction to that in which the earth at- 
tracts the moon. For the moon by this means is 
drawn by two forces oblique to one another ; one 
drawing from G towards A, the other from G towards 
H ; therefore the moon' muſt neceſſarily be impelled 
toward D. Again, becanſe the ſun does not act in 
the direction GH parallel to SA, but in the direction 
GS oblique to it, the ſun's action on the moon will, 
by reaſon of this obliquity, farther contribute to the 
moon's acceleration, Suppoſe the earth, in any ſhort 
ſpace of time, would have moved from A to I, if not 
attracted by the ſun, the point I being in the ſtraight 
line CE, which touches the carth's orbit in A, Sup- 
2 the moon in the ſame time would hive moved in 
er orbit from G to K, and beſides have partook of 
all the progreſſive motion of the earth. Then, if KL 
be drawn parallel to Al, and taken equal to it, the 
moon, if not attracted to the ſun, would be found in 
L. But the earth, by the ſun's action, is removed 
from I. Suppoſe it were moved down to M in the 
line IMN parallel to SA, and if the moon were at- 
tracted but as much, and in the ſame direction, as the 
carth is here ſuppoſed to be aitracted, ſo as to have 
deſcended during the ſame time in the line LO paral- 
I 


lel alſo to AS, down as far as P, till LP were equal to Motions of 
IM, the angle under PMN would, be equal to that un- the Secon- 
der LIN ; that is, the moon will àppear advanced as ary Pla- 
much farther forward than if neither it nor the earth CH 
had been ſubje to the ſun's action. But this is on the 
ſuppoſition that the actions of the ſun upon the earth 
and moon are equal; whereas the moon being acted * 
upon more than the earth, did the ſun's action draw the 
moon in the line LO parallel to AS, it would draw it 
down ſo far as to make LP greater than IM, whereby 
the angle under PMN will be rendered greater than 
that under LIN. But, moreover, as the ſun draws 
the earth in a direction oblique to IN, the earth will 
be found in its orbit ſomewhat ſhort of the point M. 
However, the moon is attracted by the ſun ſtill more 
out of the line LO than the earth is out of the line 
IN; therefore this obliquity of the ſon's action will 
yet farther diminiſh the angle under PMN. Thus the 
moon at the point G receives an impulſe from the ſun 
whereby her motion is accelerated; and the ſun pro- 
ducing this effect in every place between the quarter 
and the conjunction, the moon will move from the 
quarter with a motion continually more and more ac- 
celerated ; and therefore, by acquiring from time to 
time an additional degree of velocity 1n its orbit, the 
ſpaces which are deſcribed in equal times by the line 
drawn from the earth to the moon will not be every 
where equal, but thoſe toward the conjunction will 
be greater than thoſe towards the quarter, But in 
the moon's paſſage from the conjunction D to the 
next quarter, the ſun's action will again retard the 
moon, till, at the next quarter at E, it be reſtored to 
the firſt velocity which it had in C. When the moon 
moves from E to the full, or oppoſition to the ſun in 
B, it is again accelerated; the deficiency of the ſun's 
action on the moon from what it has upon the carth 
producing here the ſame effect as before the exceſs of 
its action. 

Let us now conſider the moon in Q as moving from 
E towards B, Here, it ſhe were attracted by the ſun 
in a direction parallel to AS, yet being acted on leſs 
than the earth, as the latter deſcends towards the ſun, 
the moon will in ſome meaſure be left behind. There- 
fore, QF being drawn parallel to SB, a ſpectator on 
the earth would ſee the moon move as if attracted 
from the point Q in the direction QF, with a degree 
of force equal to that whereby the ſun's action on the 
moon falls ſhort of its action on the earth. But the 
obliquity of the ſun's action has here alſo an effect. 
In the time the earth wonld have moved from A to I 
without the influence of the ſun, let the moon have 
moved in its orbit from Q to R. Drawing, therefore, 
RT parallel and _ to AI, the moon, by the mo- 
tion of its orbit, if not attracted by the ſun, muſt be 
found in T; and therefore, if attracted in a direction 
parallel to SA, would be in the line TV parallel to 
AS; ſuppoſe in W. But the moon in Q being far- 
ther off the fun than the earth, it will be leſs attracted; 
that is, TW will be leſs than IM; and if the line SM 
be prolonged towards X, the angle under XMW will 
be leſs than XIT. Thus, by the ſun's action, the 
moon's paſſage from the quarter to the full would be 
accelerated, if the ſan were to act on the earth and 
moon in a direction parallel to AS : and the obliquity 
of the ſun's action will ſtill jncreaſe this „ 
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Motions of For the action of the ſan on the moon is oblique to 
the Secon- the line SA the whole time of the moon's paſſage from 
ary Fig- O to T, and will carry her out of the line TV to- 
nets, - 
ird, the earth. Here we ſuppoſe the time of the 
moon's paſſage from Q to T fo ſhort, that it ſhall not 
paſs beyond the line SA. The earth will alſo come a 
little ſhort of the line IN, as was already mentioned; 
and from theſe cauſes the angle under XMW will be 
ſtill farther leſſened. The moon, in paſſing from the 
oppoſition B to the next quarter, will be retarded a- 
gain by the ſame degrees as it was accelerated before 
its 2 to the oppoſition; and thus the moon, by 
the ſun's action upon it, is twice accelerated and twice 
reſtored to its firſt velocity every circuit it makes round 
the earth; and this inequality of the moon's motion 
233 About the earth is called by aſtronomers its variation, 
Effet of The next effect of the ſun upon the moon is, that 
the ſun'sat- it gives the orbit of the latter in the quarters a greater 
traction in- degree of curvature than it would receive from the 
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ſition, is rendered leſs curve ; for the leſs cnrve the or- Motions of 
bit is, the leſs will the moon have deſcended from the the Secon- 
dary Pla- 
nets. 
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place it would move into without the action of the 
carth. Now, if the moon were to move from any 
place without farther diſturbance from that action, ſince 
it would proceed on the line touching the orbit in that 
place, it would continually recede from the carth; and 
therefore, if the power of the earth upon the moon 
be ſufficient to retain it at the ſame diſtance, this di- 
mination of that power will cauſe the diſtance to in- 
creaſe, though in a Jeſs degree. But, on the other 
hand, in the quarters, the moon being preſſed in a leſs 
degree towards the earth than by the earth's ſingle 
action, will be made to approach it: ſo that, in paſſing 
from the conjunction or oppolition to the quarters, the 
moon aſcends from the earth; and in paſſing from the 
quarters to the oppoſition or conjunction, it deſcends 
again, becoming nearer in theſe laſt mentioned places 
than in the other, — 
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— — „e earth alone; and, on the contrary, in the conjunction All the inequalities we have mentioned are different 
— 3 and oppoſition the orbit is leſs inflected. When the in degree as the ſun is more or leſs diſtant from the 
dit. moon is in the conjunction with the ſun at D, the lat- carth; being greateſt when the earth is in its perihe- 
ter attracting her more forcibly than it does the carth, lion, and ſmalleſt when it is in its aphelion: for in the 
the moon is by that means impelled leſs to the earth quarters, the nearer the moon is to the ſun the greater 
than otherwiſe it would be, and thus the orbit leſs in- is the addition to the earth's action upon it by the 
curvated : for the power by which the moon is impel- power of the ſun; and in the r N and oppoſi- 
led towards the earth being that by which it is inflect- tion. the difference between the ſun's action upon the 
ed from a rectilinear courſe, the leſs that power is the carth and upon the moon is likewiſe ſo much the great- 285 
leſs it will be infleted. Again, when the moon is in er. This difference in the diſtance between the earth Cauſe of 
the oppoſition in B farther removed from the ſun than and the ſun produces a farther eſſect upon the mbor's the dilata- 
the earth is, it follows then, that though the earth motion; cauſing her orbit to dilate when leſs remote tion of the 
and moon are both continually deſcending toward the from the ſun, and become greater than when at a mocn 50r- 
ſun, that is, are drawn by the ſun towards itſelf our farther diſtance : For it is F pms by Sir Iſaac New. bi 
of the place they would otherwiſe move into, yet the ton, that the action of the ſun by which it diminiſhes 
moon deſcends with leſs velocity than the earth ; inſo- the carth's power over the moon in the conjunclion or 
much that, in any given ſpace of time from its paſſing oppoſition, is about twice as great as the addition to 
the point of oppoſition, it will have leſs approached the the earth's action by the ſun in the quarters; fo that, 
earth than — it would have done ; that is, its upon the whole, the power of the carth on the moon 
orbit, in reſpect to the earth, will approach nearer to is diminiſhed by the ſun, and therefore is moſt dimi- 
a ſtraight line. Laſtly, when the moon is in the quar- niſhed when that action is ſtrongeſt : but as the earth, 
ter in F, and equally diſtant from the ſun as the earth, by its approach to the ſun, has its influence leſſened, 
it was before obſerved, that they would both deſcend the moon, being leſs attrated, will gradually recede 
with equal velocity towards the ſun, ſo as to make no from the earth ; and as the earth, in its receſs from 
change in the angle FAS; but the length of the line the ſun, recovers by degrees its former power, the or- 
FA muſt neceſſarily be ſhortened. Therefore the bit of the moon muſt again contract. Two conſe- 
moon, in moving from F toward the conjunction with quences follow from hence, viz. that the moon will be 
the ſun, will be impelled more toward the earth by the more remote from the earth when the latter is neareſt 
ſun's action than it would have been by the earth alone, the ſun, and alſo will take up a longer time in perform- 
if neither the earth nor the moon had been acted upon ing its revolution through the dilated orbit than through 
by the ſun ; fo that, by this additional impulſe, the the more contracted. 
orbit is rendered more curve than it otherwiſe ſhould Theſe irregularities would be produced if the moon, 
be. The ſame effect will alſobe produced in the other without being ated upon unequally by the ſun, ſhould 
quarter, deſcribe a perfect _ about the earth and in the 
A third effect of the ſun's action, and which fol- plane of its motion; but though neither of theſe cir- 
lows from that juſt now explained, is, that though the cnmſtances take place, yet the abovementioned ine- 
moon undiſturbed by the ſun might move in a circle, qualities occur only with ſome little variation with re- 
having the earth for its centre, by the ſun's action, if 2 to the degree of them; but ſome others are ob- 
the earth were to be in the very middle or centre of ſerved to take place from the moon's motion being 
the moon's orbit, yet the moon would be nearer the performed in the manner already deſcribed : For, as 
284 carth at the new and full than in the quarters. This the moon deſcribes an ellipſis, having the carth in one 
Moon may at firſt appear ſomewhat difficult to be underſtood, of its foci, this curve will be ſubjefed to various 


* that the moon ſhould come neareſt to the earth where 
— WHO it is leaſt attracted by it: yet, upon a little conſidera- 
leaſt at. tion, it will evidently appear to flow from that very 
traded by Cauſe, becauſe her orbit, in the conjunction and oppo- 
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changes, neither preſerving conſtantly the ſame figure 
nor poſition; and becavſe the plane of this clliptis is 
not the ſame with that of the earth's orbit, it thence 
follows, that the former will continually change; fo 
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Motions of that neither the inclination of the two planes towards 
the Secon- each other, nor the line in which they interſcct, will 
dary Pla- remain for any length of time unaltered. 


_—_ As the moon does not move in the ſame plane with 

286 the earth, the ſun is but ſeldom in the plane of her 
ARionof orbit, viz. only when the line made by the common 
the fun interſection of the two planes, if produced, will paſs 
2 through the ſun. Thus, let 8, in fig. 125. denote 
pod pa; the ſun, T the earth, ATB the plane of the cartli's 
bir to orbit, CDEF the moon's orbit ; the part CDE being 
charge raiſed above, and the part CFE depreſſed under the 


former. Here the line CE, in which the two planes 
interſe& each other, being continued, paſſes through 
the ſun in S. When this happens, the action of the 


ſan is directed in the plane of the moon's orbit, and 


cannot draw her out of this plane, as will evidently 
appear from an inſpection of the figure; but in other 
caſes the obliquity of the ſun's action to the plane of che 
orbit will cauſe this plane continually to change. 

Let us now ſuppoſe, in the firſt place, the line in 
which the two planes interſe@ each other to be per- 
pendicular to the line which joins the earth and ſan. 
Let T, in fig. 126, 127, 128, 129. repreſent the 


earth; S the ſun; the plane of the ſcheme the plane 


of the earth's orbit, in which both the ſun and earth 
are placed. Let AC be perpendicular to ST, which 
Joins the earth and ſun; and let the line AC be that 
in which the plane of the moon's orbit interſects the 
orbit of the earth. On the centre T deſcribe in the 
plane of the earth's motion the circle ABCD ; and 
in the plane of the moon's orbit deſcribe the circle 
AECF ; one-half of which, AEC, will be elevated 
above the plane of this ſcheme, and the other half, 
AFC, as much depreſſed below it. Suppoſe then the 
moon to ſet out from the point A, in fig. 127. in the 
direction of the plane AEC. Here ſhe will be conti- 
nually drawn ont of this plane by the action of the 
ſun ; for this plane AEC, if extended, will not paſs 
through the ſan, but above it; ſo that the ſun, by 
drawing the moon directly toward itſelf, will force it 
continnally more and more ſrom that plane towards the 
plane of the earth's motion in which itſelf is, cauſing 
it to deſcribe the line AKGHI, which will be convex 
to the plane AEC and concave to the plane of the 
earth's motion. But here this power of the ſan, which 
is ſaid to draw the moon toward the plane of the carth's 
motion, maſt be underſtood principally of as much on- 
ly of the ſan's action upon the moon as it exceeds the 
action of the ſame upon the earth: For ſuppoſe the 
laſt mentioned figure to be viewed by the eye placed 
in the plane of that ſcheme ; and in the line CTA, on 
the ſide A, will appear as the ſtraight line TDB in 
fig. 130. and the plane AECF as another ſtraight line 
FE, and the curve line AKGHI under the En of 
the line TKGHI. Now it is plain, that the earth 
and moon being both attracted by the ſun, if the ſun's 


action upon both was equally ſtrong, the carth T, and 


with it the plane AECF, or the line FTE, would be 
carried towards the ſun with as great velocityas the moon, 
and thcrefore the moon not drawn out of it by the ſan's 


action, except only from the ſmall obliquity of direction 


of this action upon the moon to that of the ſun's action 
upon the earth, which ariſes from the moon being out 
of the plac of the earth's motion, and is not conſi- 


derable ; i the action of the ſun upon the moon be- 
Vor. II. 
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ing greater than upon the earth all the time the moon Motions of 
is nearer to the ſun than the earth is, it will be drawn the Secon- 


from the plane AEC, or the line TE, by that exceſs, 


But it is the cuſtom of aſtronomers, inſtead of conſi- 
dering the moon as moving in ſuch a curve line, to re- 
fer its motion continually to the plane which touches 


the true line wherein it moves at the point where ac. 


any time the moon is. Thus, when the moon is in 
the point A, its motion is conſidered as being in the 
plane AEC, in whoſe direction it then attempts to 
move ; and when in the point K, fig. 127. its motion 
is referred to the plane which paſſes through the earth 
and touches the line AKGHI in the point K. Thus 
the moon, in paſſing from A to I, will continually 
change the plane of her motion in the manner we ſhall 
now more particularly explain. 

Let the plane which touches the line AKI in the 
point K, fig. 127. interſect the plane of the carth's 
orbit in the line LTM. Then, becauſe the line AKI 
is concave to the plane ABC, it falls wholly between 
that plane and the plane which touches it in K; fo that 
the plane MKL will cut the plane AEC before it 
meets the plane of the earth's motion, ſuppoſe in the 
line YT, and the point A will fall between K and L. 
With a radius equal to TY or TL deſcribe the ſemi- 


circle LYM. Now, to a ſpeQator on the carth, the 


moon when in A will appear to move in the circle 
AECF ; and when in K, will appear to be moving in 
the ſemicircle LYM. The carth's motion is perform- 
ed in the plane of this ſcheme ; and to a ſpectator on 


the earth the ſun will always appear to move in that 


plane. We may therefore refer the apparent moti 


of the ſun to the circle ABCD deſcribed in this plane 


about the earth. But the points where this circle in 
which the ſun ſeems to move interſects the circle in 
which the moon is ſcen at any time to move, are called 
the nodes of the moon's orbit at that. time. 
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dary Pla- 
and made to deſcribe che curve line AGI or TGI. “ 


When Nodes of 


the moon is ſeen moving in the circle AECD, the the moon's 
points A and C are the nodes of the orbit ; when ſhe orbit. 


appears in the ſemicircle LYM, then L and M are 
the nodes. It will now appear, from what has been 
ſaid, that while the moon has moved from A to K, 
one of the nodes has been carried from A to L, and 
e other as much from C to M. But the motion 
om A to L and from C to M is backward in regard 


to the motion of the moon, which is the other way 


from A to K, and from thence toward C. Again, 
the angle which the plane wherein the moon at any 
time appears makes with the plane of the earth's mo- 
tion, is called the inclination of the moon's orbit at 
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that time: we ſhall now therefore proceed to ſhow, Inclination 
that this inclination of the orbit, when the moon of her or- 


is in K, is leſs than when ſhe was in A ; or, that bit. 


the plane LIM, which touches the line of the moon's 
motion in K, makes a leſs angle with the plane of the 
earth's motion, or with the circle ABCD, than the 
plane AEC makes with the ſame. The ſemicircle 
LYM interſects the ſemicircle AEC in Y, and the 
arch AY is leſs than LY, and both together leſs than 
half a circle. But it is demonſtrated by ſpheric geo- 
metry, that when a triangle is made as here, by three 
arches of circles AL, AY, and YL, the angle under 
YAB without the triangle is greater than the angle 
YLA within, if the two arches AY, YL, taken toge- 
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Motions of ther, do not amonnt toa ſemicircle, If the two arches 
the Secon- make a complete ſemicircle, the two angles will be 
dary F- equal; bat if the two arches taken together exceed a 
ns ſemicircle, the inner angle YLA is greater than the 
| other. Here then the two arches AY and LY toge- 
ther being 1:ſs than a ſemicircle, the angle under ALY 
is leſs than the angle under BAE. But from the doc- 
trine of the ſphere it is alſo evident, that the angle 
under ALY is equal to that in which the plane of the 
circle LYKM, that is, the plane which touches the 
line AKGHI in K is inclined to the plane of the 
carth's motion ABC ; and the angle under BAE 1s 
equal to that in which the plane AEC is inclined to 
the ſame plane. Therefore the inclination of the for- 
mer plane is leſs than zhat of the latter. Suppoſe, 
now, the moon to by” advanced to the point G in 
fig. 128. and in hie Lat to be diſtant from its node 
a quarter part of the whole circle ; or, in other words, 
to be in the mid-way between its two nodes. In this 
caſe the nodes will have receded yet more, and the in- 
clination of the orbit be ſtill more diminiſhed : for 
ſuppoſe the line AKGHI to be touched in the point 
G by a plane paſſing through the earth T, let the in- 
terſection of this plane with the plane of the carth's 
motion be the line WTO, and the line TP its inter- 
ſection with the plane LKM. In this plane let the 
circle NGO be deſcribed with the ſemidiameter TP 
or NT cutting the other circle LKM in P. Now, 
the line AKGI is convex to the plane LKM which 
touches it in K; and therefore the plane NGO, which 
touches it in G, will interſect the other touching plane 
between G and K ; that is, the point P will fall be- 
tween theſe two points, and the plane continued to 
the plane of the carth's motion will paſs beyond L; 
ſothat the points N and O, or the places of the nodes 
when the moon is in G, will be farther from A and C 
than L and M; that is, will have moved farther back- 
ward, Beſides, the inclination of the plane NGO tothe 
plane of the carth's motion ABC is leſs than the incli- 
nation of the plane LKM to the ſame ; for here alſo 
the two arches LP, and NP, taken together, are leſs 
than a ſemicircle, each of them being leſs than a qua- 
drant, as appears, becauſe GN, the diſtance of the 
moon in G from its node N, is here ſuppoſed to be a 
quarter part of a circle. After- the moon is paſſed 
beyond G, the caſe is altered: for then theſe arches 
will be greater than quarters of a circle ; by which 
means the inclination will be again increaſed, though 
the nodes ſtill go on to move the ſame way. Suppoſe 
the moon in H (fig. 129), and that the plane which 
touches the lines AK GI in H interſects the plane of 
the earth's motion in the line QTR, and the plane 
NGO in the line TV, and beſides, that the circle 
An be deſcribed in that plane: then, for the ſame 
reaſon as before, the point V will fall between H and 
G, and the plane RVQ will paſs beyond the laſt plane 
OVN, cauſing the points Q and K to fall farther from 
A and C than N and O. But the arches NV, VQ are 
each greater than the quarter of a circle ; conſequent- 
ly the angle under BQV will be greater than that un- 
er BNV. Laſtly, when the moon is by this attrac- 
tion of the ſun drawn at length into the plane of the 
earth's orbit, the node will have receded yet more, and 
the inclination be ſo much increaſed, as to become 


ſomewhat more than at firſt : for the line AKGHI 
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being convex to all the planes which touch it, the part Motions of 
HI will may fall between the plane QVR and the the Secon- 


plane ABC; ſo that the point I will fall between B 
and R; and, drawing ITW, the point W,,will be 
farther removed from Athan 2, But itis evident, that 
the plane which paſſes through the carth T aud touches 
the line AGI io the point I, will cut the plane of the 
carth's motion ABCD in the line ITW, and be inclined 
to the ſame in the angle under HIB; ſo that the node 
which was firſt in A, after having paſſed into L, N, 
and Q, comes at laſt into the point W, as the node 
which was at firſt in C has paſſed from thence ſucceſ- 
ſively through the points M, O, and R, to I. But the 
angle HIB, which is now the inclination of the orbit 
to the plane of the ecliptic, is manifeſtly not leſs than 
the angle under ECB or EAB, but rather ſomething 
greater. Thus the moon, while it paſſes from the 
plane of the earth's motion in the quarter, till it comes 
again into the ſame plane, has the nodes of its orbit 
continually moved backward, and the inclination of it at 


firſt diminiſhed till it comes to G in fig. 128, which is 


near to its conjunction with the ſun, but afterwards is 
increaſed again almoſt by the ſame degrees, till upon 
the moon's arrival again to the plane of the earth's 
motion the inclination of the orbit is reſtored to ſome- 
thing more than its firſt magnitude, though the diffe- 
rence is not very great, becauſe the points I and C are 
not ſo far diſtant from each other. 

In like manner, if the moon had departed from the 
quarter at C, it ſhould have deſcribed the curve line 
CXW in fig. 126. between the planes AFC and ADC, 
which would be convex to the Limes lanes and con- 
cave to the latter; fo that here alſo the nodes would 
continually recede, and the inclination. of the orbit 
gradually diminiſh more and more, till the moon arri- 
ved near its oppoſition to the ſun in X; but from that 


time the inchnation ſhould again increaſe till it become 


alittle greater than at firſt, This will eaſily appear by 
conſidering, that as the action of the ſun upon the 
moon, by exceeding its action upon the earth, drew 
it out of the plane AEC 1owards the ſun, while the 
moon paſſed from A to I; ſo during its paſſage from 
C to W, the moon being all that time farther from the 
ſun than the carth, it will be attracted leſs; and the 
carth together with the plane AECF, will as it were 
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be drawn from the moon, in ſuch a manner, that the 


path the moon deſcribes ſhall appear from the earth asit 
did in the former caſe by the moon being drawn away. 
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Such are the changes which the nodes and inclina- Motion of 
tion of the moon's orbit nndergo when the nodes are the nodes 
in the quarters; but when the nodes by their motion, * 


and the motion of the ſun together, come to be fituated 
between the quarter and conjunction or oppoſition, 
their motion and the change made in the inclination 
of the orbit are ſomewhat Gifterent.—Let AGH, in 
fig. 131. be a circle deſcribed in the plane of the 
earth's motion, having the earth in T for its centre, A 
the point oppoſite to the ſan, and G a fourth part of 
the circle diſtant from A. Let the nodes of the 
moon's orbit be ſituated in the line BTD, and B the 
node falling between A, the place where the moon 
would be in the full, and G the place where ſhe would 
be in the quarter, Suppofe BEDF to be the plane in 
which the moon attempts to move when it proceeds 
from the point B; then, becauſe the moon in. B is more 

diſtant 
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Motions of diſtant from the ſun than the earth, it will be leſs at- 
che Secen- trated by the ſun, and will not deſcend towards the 


K*ts. 


dary Pla- ſyn fo faſt as the earth, a it will quit the 


plane BEDF, which is ſuppoſed to accompany the 
earth, and deſcribe the line BIK convex to it, till ſuch 
time as it comes to the point K, where it will be in 
the quarter; but from thenceforth being more attract- 
ed than the earth, the moon will change its courſe, 
and the following part of the path it deſcribes will be 
concave towards the plane BED or BGD, and conti- 
nue concave to the plane BG till it croſſes that plane 
in L, juſt as in the preceding caſe, Now, to ſhow 
that the nodes, while the moon is paſſing from B to 
K, will proceed forward, or move the ſame way with 
the moon, and at the ſame time the inclination of the 
orbit will increaſe when the moon is in the point I, let 


the line MIN paſs through the earth T, and tonch the 


path of the moon in I, * the plane of the carth's 
motion in the line MTN, and the line BED in TO. 
Becauſe the line BIK is convex to the plane BED, 
which touches it in B, the plane NIM maſt croſs the 
plane DEB before it meets the plane CGB ; and 
therefore the point M will fall from G towards B; and 
the node of the moon's orbit being tranſlated from B 
towards Mis moved forward. 

Again, the angle under OMG, which the plane 
MON makes with the plane BGC, is' greater than the 
angle OBG, which the plane BOD makes with the 
fame. This appears from what has been already de- 
monſtrated, becauſe the arches BO and OM are cach 
of them leſs than the quarter of a circle; and therefore, 
taken both together are leſs than a ſemicircle. But 
further, when the moon is come to the point K in its 
quarter, the nodes will be advanced yet further for- 
ward, and the inclination of the orbit alſo more aug- 
mented, Hitherto we have referred the moon's mo- 
tion to the plane which, paſſing through the earth, 
touches the path of the moon in the point where the 
moon is, as we have already ſaid that the cuſtom of 
aſtronomers is. But in the point K no ſuch plane can 
be found: on the contrary, ſecing the line of the 
moon's motion on one ſide the point K is convex to 
the plane BED, and on the other ſide concave to the 
ſame, ſo that no plane can paſs through the points T 
and K, but will cut the line BKL in that point ; 
therefore, inſtead of ſuch a tonching plane, we muſt 
make uſe of PKQ, which is equivalent, and with which 
the line BKL ſhall make a leſs angle than with any 
other plane ; for this does as it were touch the line 
BK in the point K, ſince it cuts it in ſuch a manner 
that no other plane can be drawn ſo as to paſs between 
the line BK and the plane PKQ, But now it is evi- 
dent, that the point P, or the node, is removed from 
M towardsG, that is, has moved yet farther forwards ; 
and it is likewiſe as manifeſt, that the angle under 
KPG, or the inclination of the moon's orbit in the 
point K, is greater than the angle under IMG for the 
reaſon already given. | 

After the moon has paſſed the quarter, her plane 
—_ concave to the plane AGCH, the nodes will 
recede as before till ſhe arrives at the point L; which 
ſhows, that, conſidering the whole time of the moon's 
paſſing from B to L, at the end of that time the nodes 
ſhall be found to have receded, or to be placed more 
backward, when the moon is in L than when it was 
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in B: for the moon takes a Jonger time in paſſing Motions of 


from K to L than in paſſing from 
fore the nodes continue to recede a longer time than 


they moved forwards ; ſo that their receſs muſt ſur- \ 


mount their advance. In the ſame manner, while the 
moon is in its paſſage from K to L, the inclination of 
the orbit ſhall diminiſh till the moon come to the point 
in which ir 1s one quarter part of a circle diſtant from 
its node, ſuppoſe in the point R ; and from that time 
the inclination will again increaſe. Since, therefore, 
the inclination of the orbit increaſes while the moon is 
paſſing from B to K, and diminiſhes itſelf again only 
while the moon is paſſing from K to R, then angments 
again while the moon paſſes from B to L; it thence 
comes to be much more increaſed than diminiſhed, and 
thus will be diſtinguiſhably greater, when the moon 
comes to L than when it ſets out from B. In like 
manner, when the moon is paſſing from L on the other 
ſide the plane AGCH, the node will advance forward 
as long as the moon is between the point L and the 
next quarter ; but afterwards it will recede till the 
moon comes to paſs the plane AGCH again, in the 
point V between B and A: and becauſe the time be- 
tween the moon's paſſing from L to the next quarter 
is leſs than the time between that quarter and the 
moon's coming to the point V, the node will have re- 
ceded more than it has advanced; ſo that the point 
V will be nearer to A than L is to C. So alſo the in- 
cination of the orbit, when the moon is in V, will be 

reater than when ſhe was in L: for this inclination 
increaſes all the time the moon is betwixt L and the 
next quarter, — only when ſhe is paſſing from 
this quarter to the mid-way between the two nodes, 
and from thence increaſes again during the whole paſ- 
ſage throngh the other half of the way to the next 
node, 

In this manner we ſee, that at every period of the 
moon the nodes will have receded, and thereby have 
approached towards a conjunction with the ſun ; but 
this will be much forwarded by the mction of the 
earth, or the apparent motion of the ſun himſelf, In 
the laſt ſcheme the ſun will appear to have moved from 
S towards W. Let us ſuppoſe it had appeared to have 
moved from S to W while the moon's node has re- 
ceded from B to V: then drawing the line WTX, the 
arch VX will repreſent the diſtance of the line drawn 
between the nodes from the ſun when the moon is in 
V; whereas the arch BA repreſented that diſtance 


to K; and there- the Secon- 
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when the moon was in B. This viſible motion of the 


ſun is much greater than that of the node; for the 
ſun appears to revolve quite round in one year, while 
the node js near nineteen in making its revolution. 
We have alſo ſcen, that when the moon was in the 
aadrature, the inclination of her orbit decreaſed till 

ſhe came to the conjunction or oppolition, according 
to the node it ſet out from ; but that afterwards it 
apain increaſed till it became at the next node rather 
greater than at the former. When the node is once 
removed from the quarter nearer to a conjunction with 
the ſun, the inclination of the moon's orbit when ſhe 
comes into the node is more ſenſibly greater than it 
was in the node preceding ; the inclination of the or- 
bit by this means more and more increaſing till the 
node comes into conjunction with the ſun : at which 
time it has been ſhown that the latter has no power to 
3R2 change 
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Motions of change the plane of her orbit. As ſoon, however, as 
the econ the nodes are got out of conjunction towards the other 


Sea. IV. 


the moon is drawn towards the earth. In the quarters Motions of 
the force of the earth is directly increaſed by the ſwn, the Secon. 


dary Pla quarters, they begin to recede as before ; but the in - but diminiſhed at the new and full ; and in the inter- _y Plz. 
ne TOP elination of the orbit in the appulſe of the moon to mediate places the influence of the earth is ſometimes Wt 


each ſucceeding node is leſs than at the preceding, till 
the nodes come again into the quarters, This will 
appears as follows : Let A, in fig. 132. repreſcut one 
of the moon's nodes placed between the point of oppo- 
ſition B and the quarter C. Let the plane ADE 
paſs through the carth T, and touch the path of the 
moon in A. Let the line AFGH be the path of the 
mbon in her pailage from A to I, where ſhe croſſes 
again the plane of the earth's motion. This line will 
be convex towards the plane ADE, till the moon 
comes to G, where ſhe is in the quarter ; and after 
this, between G and H, the ſame line will be concave 
towards this plane. All the time this line is convex 
towards the plane ADE, the nodes will recede; and, 
on the coutrary, move forward when the line is con- 
cave towards that plane. But the moon is longer in 
palling from A to G, and therefore the nodes go back- 


'ward farther than they proceed ; and therefore, on the 


whole, when the moon has arrived at H, the nodes will 
have receded, that is, the point H will fall between B 
and E. The inclination of the orbit will decreaſe till the 
moon is arrived at the point F in the middle between 
A and H. Through tlie paſſage between F and G 
the inclination will increaſe, but decreaſe again in the 
remaining part of the palage from G to' H, and con- 
ſequently at H muſt be leſs than at A. Similar ef- 
feQs, both with reſpe& to the nodes and inclination of 
the orbit, will take place in the following >, of 
the moon on the other ſide of the plane ABEC from 
H, till it comes over that plane again in J. 

Thus the inclination of the orbit is greateſt when 
the line drawn between the moon's nodes will paſs 
through the ſan, and leaſt when this line lies in the 
quarters ; eſpecially if the moon at the ſame time be 
in conjunction with the ſun, or in the oppoſition, In 
the firſt of theſe caſes the nodes have no motion ; in 
all others, the nodes will each month have receded : 
and this retrograde motion will be greateſt when the 
nodes are in the quarters, for in that caſe they will 
have no progreſſive motion during the whole month ; 
but in all other caſes they at ſome times go forward, 
viz. whenever the moon 1s between cither of the quar- 
ters and the node which is leſs diſtant from that quarter 


lefened, ſometimes aſſiſted, by the action of that lumi- 
nary. In theſc intermediate places, however, between 
the quarters and the conjunction or oppolition, the 
ſun's action is ſo oblique to that of the earth on the 
moon, as to produce that alternate acceleration and re- 
tardation of her motion ſo oftened mentioned, But be- 
ſides this effect, the power by which the moon attracts 
the earth towards itſelf, will not be at full liberty to 
act with the ſame force as if the ſun ated not at all 
on the moon; and this effect of the ſun's action, 
whereby it corroborates or weakens the action of the 
earth, is here only to be conſidered ; and by means of 
this influence it comes to paſs, that the power by which 
the moon is impelled towards the earth is not perfectly 
in the reciprocal duplicate proportion of the diſtance, 
and of conſequence the moon will not deſcribe a per- 
fect ellipſis. One particular in Which the lunar orbit 
will differ from a perfect elliptical figure, conſiſts in the 
places where the motion of the moon is perpendicular 
to the line drawn from itſelf to the earth. In an ellip- 
ſis, after the moon ſhould have ſet out in the direction 
perpendicular to this line, drawn from itſelf to the 
carth, and at its greateſt diſtance from the earth, its 
motion would again become perpendicular to this line 
drawn between itſelf and the earth, and the moon be 
at its neareſt diſtance from the earth, when it ſhould 
have performed half its period ; after having performed 
the other half period of its motion, would again be- 
come perpendicular to the forementioned Jine, and the 
moon return to the place whence it ſ{ct out, and have 
recovered again its greateſt diſtance, But the moon 
in its real motion, after ſetting out as before, ſome- 
times makes more than half a revolution before its mo- 
tion comes again to be perpendicular to the line drawn 
from itſelf to the earth, and the moon is at its neareſt 
diſtance; and then performs more than another half of 
an entire revolution before its motion can a ſecond time 
recover its perpendicular direction to the line drawn 
from the moon to the carth, and the former arrive 
again at its greateſt diſtance from the earth. At other 
times the moon will deſcend to her neareſt diſtance be- 
fore ſhe has made half a revolution, and recover again 
its greateſt diſtance before it has made an entire revolu- 


2900 than the fourth part of a circle. 
Irregulari- We have now only to explain thoſe irregularities of 
tics arifing the lunar motion which ariſe from her motion in an 


tion, The place where the moon is at its greateſt di- Apegeon 
ſtance is called the 2602's apoperon, and the place of her and peri- 
neareſt diſtance her perigeon ; and this change of place, f᷑eon of 


from the ellipſis. From what has been already ſaid it appears, where the moon comes ſucceſſively to its greateſt di- Hoon. 
eg that the earth acts on the moon in the reciprocal du- ſtance from the earth, is called the motion of the apogenn. 
clips. plicate proportion of the diſtance ; therefore the moon, The manner in which this motion of the apogeon is 


if undiſturbed by the ſun, would move round the carth 
in a true cllipſis, and a line drawn from the earth to 
the ſun would paſs over equal ſpaces in equal times. 
We have, however, already ſhown, that this equality is 
diſturbed by the ſun, and likewiſe how the figure of 
the orbit is changed each month; that the moon is 
nearer the carth at the new and full, and more re- 
mote in the quarters, than it would be without rhe ſun, 
We mnſt, however, paſs by thoſe monthly changes, and 
conſider the effect which the ſun will have in the diffe- 
rent ſituations of the axis of the orbit in reſpect of 
that luminary. This action varies the force wherewith 


cauſed by the ſun comes now to be explained. 

Sir Iſaac Newton has ſhown, that if the moon were 
attracted toward the carth by a compoſition of two 
powers, one of which were reciprocally in the dupli- 
cate proportion of the diſtance from the earth, and the 
other reciprocally in the triplicate proportion of the 
ſame diſtance ; then, though the line deſcribed by the 
moon would not be in reality an ellipſis, yet the moon's 
motion might be perſectly explained by an ellipſis whoſe 
axis ſhould be made to move round the earth ; this 
motion being in conſequence, as aſtronomers expreſs 
themſelves, that is, the ſame way as the moon itſelf 
| moves, 
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the moon's 


wers; but the axis muſt move in antecedence, or 
the contrary way, if the moon be acted upon by the 
difference of theſe forces. We have already explained 
what is meant by duplicate proportion, namely, that if 
three magnitudes, as A, B, and C, are fo related that 
the ſecond B bears the ſame proportion to the third C 
as the firſt A bears to the ſecond B; then the propor- 
tion of the firſt A to the third C is the duplicate of 
the proportion of the firſt A to the ſecond B. Now 
if a fourth magnitude as D be aſſumed, to which C 
ſhall bear the | on proportion as A bears to B, and B 
to C; then the proportion of A to D is the triplicate 
of the proportion of A to B. 

Let now T (fig. 133. 134.) denote the earth, and 
ſuppoſe the moon in the point A its apogeon or 
greateſt diſtance from the earth, moving in the direc- 
tion AF perpendicular to AB, and acted upon from 
the carth by two ſuch forces as already mentioned. By 
that power alone, which is reciprocally in the duplicate 
proportion of the diſtance, if the moon ſet out with a 
proper degree of velocity, the ellipſis AMB may be 
deſcribed : but if the moon be acted upon by the ſum 
of the forementioned powers, and her velocity in the 
peint A be augmented in a certain proportion ; or if 
that velocity be diminiſhed in a certain proportion “, 
and the moon be ated upon by the difference of thoſe 
powers; in both theſe caſes the line AE, which ſhall 
be deſcribed by the moon, ſhall thus be determined. 
Let the point M be that into which the moon would 
have arrived in any given point of time, had it moved 
in the ellipſis AMB; draw MT and likewiſe CTD 
in ſuch a manner that the angle ATM ſhall bear the 
fame proportion to the angle under ATC as the velo- 
city with which the ellipſis muſt have been deſcribed 
bears to the difference between this velocity and that 
with which the moon muſt ſet out from the point 
A, in order to deſcribe the path AE. Let the 
angle ATC be taken toward the moon, as in fig. 133. 
if the moon be attracted by the ſum of the powers; 
bat the contrary way (as in fig. 134.) if by their diffe- 
rence. ' Then let the line AB be moved into the poſi- 
tion CD, and the ellipſis AMB into the ſituation 
CND, ſo that the point M be tranſlated to L; then 
the point L fhall fall upon the path of the moon AE. 
Now the augular motion of the line AT, whereby it is 
removed into the ſituation CT, reprefents the motion 
of the apogeon ; by the means of which the motion of 
the moon might be my explained by the ellipſis AMB, 
if the action of the ſun upon it was directed to the 
ecntre of the earth, and reciprocally in the triplicate 
proportion of the moon's diſtance from it; but that 
not being ſo, the motion of the apogeon will not pro- 
eced in the regular manner now deſcribed. It is, 
however, to be obſerved here, that in the firſt of the 
two preceding caſes, where the apogeon moves for- 
ward, the whole centripetal power increaſes faſter, 
with the decreaſe of diſtance, than if the entire power 
were reciprocally in the duplicate proportion of the diſ- 
tance ; becauſe one part only is already in that propor- 
tion, and the other part, which is added to this to 
make up the whole power, increaſes faſter with the 
decreaſe of diſtance. On the other hand, when the 
centripetal power is the difference between theſe two 


bodies, it increaſes leſs with the decreaſe of the diſ- 


HE ET 5: A = FF 3». 


Motions of moves, if the moon be attracted by the ſum of the two tance, than if it were ſimply in the reciprocal duplicate Motions of 


Therefore, if we chooſe the Secon- 


proportion of the diſtance. 
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to explain the moon's mot ion by an ellipſis, which may day Pla- 


be done without any ſenſible error, we may collect in 
general, that when the power by which the moon is 
attracted to the earth, by varying the diſtance, in- 
creaſes in a greater than the duplicate proportion of 
the diſtance diminiſhed, a motion in conſequence mult 
be aſcribed to the —_ but that when the attrac- 
tion increaſes in a ſmaller proportion than that juſt 
mentioned, the apogeon mult have given to it a mo- 
tion in antecedence. It is then obſerved by Sir Iſaac 
Newton, that the former of theſe caſes obtains when 
the moon is in the conjunction and oppoſition, and the 
latter when ſhe is in the quarters; ſo that in the for- 
mer the apogeon moves according to the order of the 
ſigns; in the other, the contrary way. But, as has 
been already mentioned, the diſturbance given to the 
action of the earth by the ſun in the conjunction and 
oppoſition, being near twice as great as in the quar- 
ters, the apogeon will advance with a greater velocity 
than recede, and in the compaſs of a whole reyolution 
of the moon will be carried in conſequence. 


Sir Iſaac ſhows, in the next place, that when the Ine 
line AB coincides with the line that joins the ſun and of t 


nets. 
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earth, the progreſſive motion of the apogeon, when tion of the 
the moon is in gonjunRion or oppoſition, exceeds the Sn. 


retrograde, in the quadratures, more than in any other 
ſituation of the line AB. On the contrary, when the 
line AB makes right angles with that which joins the 
earth and ſun, the retrograde motion will be more con- 
ſiderable, nay, is found ſo great as to exceed the pro- 
greſlive ; ſo that in this caſe the apogeon, in the com- 
paſs of an entire revolution of the moon, is carried in 
antecedence, Yet from the conſiderations already men- 
tioned, the progreſſive motion exceeds jhe other; ſo 
that on the whole, the motion of the apogeon is in 
conſequence. The line AB alſo changes its ſituation 
with that which joins the earth and ſun by ſuch flow 
degrees, that the inequalities of the motion of the 
apopeon, ariſing from this laſt conſideration, are much 


greater than what ariſe from the other. 
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This unſteady motion of the apogeon gives riſe to Occaſions 


another inequality in the motion of the moon herſelf, another in- 
equality in 
the eccen- 
tricity of 
the mocn's 


ſo that it cannot at all times be explained by the ſame 
ellipſis. For whenever the apogeon moves in conſe- 
quence, the motion of the luminary muſt be referred 


to an orbit more eccentric than what the moon would orbit. 


deſcribe, if the whole power by which the moon was 
acted upon in its paſſing from the apogeon changed 
according to the reciprocal duplicate proportion of its 
diſtance from the earth, and by that means the moon 
did deſcribe an immoveable ellipſis: and when the apo- 
jon moves in antecedence, the moon's motion muſt 

c referred to an orbit leſs eccenttic. In the former 
of the two figures laſt referred to, the trae place of the 
moon L falls without the orbit AMB, to which its 
motion is referred: whence the orbit ALE truly de- 
ſcribed by the moon, is Jeſs incurvated in the point A 
than is the orbit AMB; therefore this orbit is more 
oblong, and differs farther from a circle than the ellip- 


ſis would, whoſe curvature in A were equal to that of 


the line ALB: that is, the proportion of the diſtance 
of the carth T from the centre of the ellipſis to its 
axis, will be greater in AMB chan in the other; but 

that 
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Motions of that other is the ellipſis which the moon would deſcribe, 
the Secon- if the power acting upon it in the point A were altcr- 


dary Pha- 
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ed ia the reciprocal duplicate proportion of the diſ- 
tance; and conſequently the moon being drawn more 
forcibly towards the earth, it will deſcend nearer to it. 
On the other hand, when the apogeon recedes, the 
power acting on the moon increaſes with the decreaſe 
of diſtance, in leſs than the duplicate proportion of the 
diſtance, and therefore the moon is leſs impelled to- 
wards the carth, and will not deſcend ſo low. Now, 
ſuppoſe, in the former of theſe figures, that the apo- 


geon A is in the ſituation where it is approaching to- 
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wards the conjunction or oppoſit ion of the ſun; in this 
caſe its progreſſive motion will be more and more ac- 
celerated. Here ſuppoſe the moon, after having de- 
ſcended from A through the orbit AE as far as F, 
where it is come to its neareſt diſtance from the carth, 
aſcends again up the line FG, As the motion of the 
apogeon is here more and more accelerated, it is plain 
1 — the cauſe of its motion muſt alſo be on the in- 
creaſe ; that is, the power by which the moon is drawn 
to the earth, will decreaſe with the increaſe of the 
moon's diſtance in her aſcent from F, in a greater pro- 
portion than that wherewith it is increaſed with the 
decreaſe of diſtance in the moon's deſcent to it, Con- 
ſequently the moon will aſcend to a greater diſtance 
than AT from whence it is deſcended ; therefore the 

roportion of the greateſt diſtance of the moon to the 
[eaſt is increaſed, But further, when the moon again 
deſcends, the power will increaſe yet farther with the 
decreaſe of diſtance than in the laſt aſcent it increaſed 
with the agmentation of diſtance, The moon there- 
ſore muſt deſcend nearer to the earth than it did before, 
and the proportion of the greateſt diſtance to the leaſt 
be yet more increaſed, Thus, as long as the apogeon 
is adyancing to the conjunction or oppolition, the pro- 
portion of the greateſt diſtance of the moon from the 
carth to the leaſt will continually increaſe; and the el- 
liptical orbit to which the moon's motion is referred, 
will become more and more eccentric. As ſoon, how- 
ever, as the apogeon is paſſed the conjunction or oppo- 
ſition with the ſun, its progreſſive motion abates, and 


with it the proportion of the greateſt diſtance of the 


moon from the earth to the leaſt will alſo diminiſh : and 
when the apogeon becomes retrograde, the diminution 
of this proportion will be ſtill farther continued on, till 
the apogeon comes into the quarter; from thence this 
proportion, and the eccentricity of the orbit, will in- 
creaſe again. Thus the orbit of the moon is moſt 
eccentric when the apogeon is in conjunction with the 
ſan, or in oppoſition to it, and leaſt of all when the 
apogeon is in the quarters. Theſe changes in the 
nodes, the inclination of the orbit to the plane of the 
earth's motion, in the apogeon and in the eccentricity, 
are varied like the other inequalities in the motion of 
the moon, by the different diſtance of the earth from 
the ſun being greateſt when their cauſe is greateſt ; 
that is, when the earth is neareſt the fan, Sir Iſaac 
Newton has computed the very quantity of many of 
the moon's inequalities. That acceleration of the 
moon's motion which is called the variation, when 


greateſt, removes the luminary out of the place in 


which it would otherwiſe be found, ſomewhat more 
than half a degree. If the moon, without diſturbance 
from the ſun, would have deſcribed a circle concentri- 
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cal to the earth, his action would canſe her approach Nature and 

nearer in the conjunction and oppoſition than in the Motions of 

quarters, nearly in the proportion of 69 to 70. It has the Co- 

already been mentioned, that the nodes perform VB 

their period in almoſt 19 years. This has been found 

by oblervation ; and the computations of Sir Iſaac aſ- 

ſign to them the ſame period. The inclination of the 

moon's orbit, when leaſt, is an angle about one- 

eighteenth of that which conſtitutes a right angle; 

and the difference between the greateſt and leaſt incli- 

nation is about one-eighteenth of the leaſt inclination, 

according to our author's computations : which is alſo 

agreeable to the general obſcrvations of aſtronomers. 

The motion of the apogeon and the changes in the 

ecceniricity have not been computed by Sir Iſaac. 298 
The ſame incomparable geometer ſhows how, by How to 

comparing the periods of the motions of the ſatellites compute 

which revolve round Jupiter and Saturn with the pe- the incqua- 

riod of our moon round the earth, and the periods of — . 

thoſe planets round the ſun with our earth's motion, Jopler's 

the incqualities in the motion of thoſe ſatellites may be {atellites. 

computed from thoſe of our moon, excepting only the 

motion of the apogeon; for the orbits of thoſe ſatel- 

lites, as far as can be diſcerned by us at this diſtance, 

appearing little or nothing eccentric, this motion, as 

deduced from the moon, muſt be diminiſhed. 


4. Of the Nature and Mitions of the Comets. 


THAT theſe bodies are not meteors in our air is ma- 
nifeſt, becauſe they riſe and ſet in the ſame manner as - 
the moon and ſtars, The aſtronomers have gone ſo far 
in their inquiries concerning them as to prove by their 
obſervations that they moved in the celeſtial ſpaces be- 
yond the moon ; but they had no notion of the path 
which they deſcribed. Before the time of our author, it 
was ſuppoſed that they moved in ſtraight lines; and Des 
Cartes, finding that ſuch a motion would interfere with 
his vortices, removed them entirely out of the ſolar ſy- 299 
ſtem. Sir Iſaac Newton, however, diſtinctly proves Comets ge- 
from aſtronomical obſervation, that the comets paſs Perally in- 
through the planetary regions, and are generally invi- viſible until 
ſible at a ſmaller diſtance than that of Jupiter, Hence, er tan 
finding that they were evidently within the ſphere of Jupiter. 
the ſun's action, he concludes, that they muſt neceſſarily 
move about the ſun as the planets do; and he proves, 
that the power of the ſon being reciprocally in the du- 
plicate proportion of the diſtance, every body ated 
upon by him muſt either fall directly down, or move 
about him in one of the conic ſections, viz. cither the 
ellipſis, parabola, or hyperbola. If a body which de- 
ſcends towards the ſun as low as the orbit of any pla- 
net, move with a ſwifter motion than the planet, it will 
deſcribe an orbit of a more oblong figure than that of 
the planet, and have atleaſt a longer axis. The velo- 
city of the body may be ſo great, that it ſhall move in 
a parobola ; ſo that having once paſled the ſun, it ſhall 
aſcend for ever without returning, though the ſun will 
ſtill continue in the focus of that parabola; and with a 
velocity (till greater, they will move in an hyberbolz. 
It is, however, moſt probable, that the comets move in 
very eccentric ellipſis, ſuch as is repreſented in fig. 125. 
where S repreſents the ſin, C the comet, and ABDE 
its orbit; wherein the diſtance of S and D far exceeds 
that of S and A. Hence thoſe bodies are ſometimes 
found at a moderate diſtance from the ſun, and appear 

within 
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They move ohſe rvations made by many aſtronomers. 
in eccentric qutations were made by Sir Iſaac Newton himſelf up- 


any parabolic orbit will do. 


| as in the year 1758 or 1759. 


Moyes of 
the To- and thus become invilible. 
mcts. 


That the comets do move in this manner is prov- 
ed by our author from computations built upon the 
fir Theſe com- 


on the comet which appeared toward the latter end of 
the year 1630 and beginning of 1681, and the ſame 
were proſecuted more at large by Dr Halley upon this 
and other comers. They depend on this * * that 
the eccentricity of the orbits of the comets is ſo great, 
that if they are really elliptical, yet that part of them 
which comes under our view approaches ſo near to a 
parabola that they may be taken for {ach without any 
ſenſible error, as in the foregoing figure the parabola 
FAG, in the lower part of it about A, differs very little 
from the elliplis DEAB; on which foundation Sir I- 
ſaac teaches a method of finding the parabola in which 
any comet moves, by three obſervations made upon it in 


the motion that part of its orbit where it agrees neareſt with a pa- 
cf a comet. rahola: and this theory is confirmed by aſtronomical 


obſervations ; for the places of the comets may thus be 
computed as exactly as thoſe of the primary planets. 
Our author afterwards ſhows how to make uſe of any 
ſmall deviation from the parabola which may be obſerv- 
ed, to determine whether the orbits of the comets be el- 
liptical or not; and thus to know whether or not the 
ſame comet returns at different ſeaſons. On examining 
by this rule the comer of 1680, he found its orbit to a- 
gree more exactly with an ellipſis than a parabola, tho' 
the ellipſis be ſo very eccentric, that it cannot perform its 
revolution in 500 years. On this Dr Halley obſerved, 
that mention is made in hiſtory of a comet with a ſimi- 
lar large tail, which appeared three ſeveral times be- 
fore, The firſt was before the death of Julius Cæſar; 
and each appearance happened at the interval of 575 
years, the laſt coinciding with the year 1680, He 
therefore calculated the motion of this comet to be in 
ſuch an eccentric orbit, that it could not return in leſs 
than 575 years; which computations agree yet more 
perfectly with the obſervations made on this comet than 
To compare together dif- 
ferent appearances of the ſame comet, is indeed the only 
method of diſcovering with certainty the form of its 
orbit; for it is impoſſible to diſcover the form of one ſo 
exceedingly eccentric from obſervations takenin a ſmall 
part of it. Sir Iſaac Newton thereſore propoſes to com- 
pare the orbits, on the ſuppoſition that they are para- 

lical, of ſuch comets as appear at different times, for if 
we find the ſame orbit deſcribed by a comet at diffe- 
rent times, in all probability-it will be the ſame comet 
that deſcribes it. Here he remarks from Dr Halley, 
that the ſame orbit very nearly agrees to two appear- 
ances of a comet about the ſpace of 75 years diſtance; 
ſo that if theſe twoappearances were really of the ſame 
comet, the tranſverſe axis of its orbit wonld be 18 times 
that of the axis of the earth's orbit; and therefore, 


when at its greateſt diſtance from the ſun, this comet 


would be removed not leſs than 35 times the mean dif- 
tance of the earth from the ſame luminary. 

Even this is the leaſt diſtance aſſigned by our author 
to any comet in its greateſt elongation from the ſun; 
and on the foundation of Dr Halley's computations it 


7 


CV 39 39 Wp 0 


Nature and within the planetary regions; at other times they a- 
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The Aſtronomer Royal advertiſes us of the expected Nature and 
ſcend to vaſt diſtances, far beyond the orbit of Saturn, return of the comet of 1532 and 1661, in the lat- Motions k 


inn z the C 
ter end of the year 1788, or beginning of 1789, in 12 


the following particulars, 

„The elements of the orbits of the comets obſery- 
ed by Apian in 1532, and by Hevelius in 1661, are 
ſo much alike as to have induced Mr Halley to ſuppoſe 
them to be one and the ſame comet; and aſtronomers 
ſince have joined in the ſame opinion. Hence it ſhould 
return to its perihelium the 27th of April 1789. But 
from the diſturbances of the planets, it will probably 
come a few months ſooner. It will firſt be ſcen in the 
ſouthern parts of the heavens, if any aſtronomers 
ſhould watch for it in ſituations near the line, or in 
ſouthern climates, in the courſe of the year 1788, and 
probably not before the month of September, Aſtro- 
nomers who may happen to be in thoſe parts will be 
enabled to direct their teleſcopes for diſcovering it as 
early as poſſible, by being furniſhed with the following 
clements of its orbit : 


The perihelium diſtance 0.44851 
Place of aſcending node 2* 249 18” 
Inclination of the orbit to the ecliptic 32* 36” 
Perihclium forwarder in the orbit than 

the aſccnding node 332 28” 


time of the perihelium in the latter end of the year 
1788, or beginning of 1789. Its motion is direct. If 
it ſhould come to its perihelium on January 1, 1789, 
it might be ſeen in the ſouthern parts of the world 
with a good achromatic teleſcope about the middle of 
September, towards the middle of Piſces, with 55% ſouth 
latitude, and 53 fonth declination.” 

Sir Iſaac Newton obſerves, that as the great eccen- 
tricity of the orbits of comets renders them very liable 
to be diſturbed by the attraction of the planets and 
other comets, it is probably, to prevent too great di- 
ſturbances from theſe, that while all the planets re- 
volve nearly in the ſame plane, the comets are diſpoſed 
in very different ones, and diſpoſed all over the hea- 
vens; that when in their greateſt diſtance from the 
ſun, and moving ſloweſt, they might be removed as far 
as poſſible out of the reach of each other's action. The 
ſame end is likewiſe anſwered in theſe comets, which 
by moving ſloweſt in the aphelion or remoteſt diſlance 
from the ſun, deſcend neareſt to it by placing their 
aphelion at the greateſt height from the ſun. See more 


— — 


on the ſubject of comets by Sir Iſaac, Sect. III. n® 169. 


6 5. Of the Bodies of the Sun and Planets, with the 
Method of computing the Quantity of Matter they con- 


tain. 


Ou author having proved, as has been related, 
that the primary planets and comets are retained in 
their orbits by a power directed towards the ſun, and 
that the ſecondaries are alſo retained by a power of 
the like kind directed to the centre of their primaries, 


302 


proceeds next to demonſtrate, that the fame power is Attractive 
diffuſed through their whole ſubſtance and inherent in power 


every particle, For this purpoſe he ſhows firſt, that 
cach of the 2 bodies attracts the reſt and other 
bodies with ſuch different degrees of force, 


diffuſed 
throughout 
the ſub- 
as that the ſtanceof all 


force of the ſame attracting body is exerted on others matter. 


of matter con- 


exactly in proportion to the , =o" 
rſt proof of this 


tained in the body attracted, The 


he brings from experiments made on bodics here on 


carih 


demonſtea- 


504 | 
Of the Be- earth, The power by which the moon is infliaenced 
dies of the has been already ſhown to be the ſame with that which 
. we call gravity, Now, one of the effects of the prin- 
— ns Ciple of pravny is, that all bodies deſcend by this force 
303 from equil heights in equal times. This was taken 
Properties notice of long ago; and particular methods have been 
of gravity invented to ſhow, that the only cauſe why ſome bo- 
dics were obſerved to fall in a ſhorter time than others 
was the reſiſtance of the air, As theſe methods, how- 
ever, have been found liable to ſome uncertzinty, Sir 
Iſaac Newton had recourſe to experiments made on 
pendulams, Theſe vibrate by the ſame power which 
makes heavy bodies fall to the ground; but if the ball 
of any pendulum of the ſame length with another were 
more or leſs attracted in proportion to the quantity of 
ſolid matter it contains, that pendulum muſt then vi- 
brate faſter or ſlower than the other. Now the vibra- 
tions of pendulums contittue for a long time, and the 
number of vibrations they make may be caſily deter- 
mined without any ſuſpicion of error; ſo that this ex- 
periment may be extended to what exactneſs we pleaſe : 
and Sir Iſaac aſſures ns, that he examined in this wa 
ſeveral ſubſtances, as gold, ſilver, lead, glaſs, ſand, 
common ſalt, wood, water, and wheat; in all which 
he found not the leaſt deviation from the theory, tho' 
he made the experiment in ſuch a manner, that in bo- 
dies of the ſame weight, a difference in the quantity of 
their matter leſs than the thouſandth part of the whole 
would have diſcovered itſelf. It appears, therefore, 
that all hodies are made to deſcend here by the power 
of gravity wich the ſame degree of ſwiftneſs. This de- 
ſcent has already been determined at 16; feet in a ſe- 
eond from the beginning of their fall. It has alſo been 
obſerved, that if any terreſtrial body could be convey- 
ed as high up as the moon, it wonld deſcend with ito 
very ſame degree of velocity with which the moon is 
attracted toward the earth; and therefore that the 
power of the carth upon the moon bears the ſame pro- 
portion it would have upon thoſe bodies at the ſame 
24 diſtance as the quantity of matter in the moon bears 
Attraction to the quantity in thoſe bodies. Thus the aſſertion is 
propor- proved in the earth, that its power on every body it 
tioned to attracts is, at the ſame diſtance from the earth, propor- 
_ o ot tional to the quantity of ſolid matter in the body ated 
matter upon. As to the ſun, it has been ſhown, that the 
power of his action upon the ſame primary planet is 


ted by pen- 
dulams. 


and that the power of the ſun decreaſes throughout in 
the ſame proportion, is teſtified by the motion of the 
planets traverſing the whole planetary region. This 
proves, tliat if any planet were removed from the ſun 
to any diſtance whatever, the degree of its acceleration 
towards the ſun would yet be reciprocally in the dupli- 
cate proportion of their diſtance. But it has already 
been proved, that the degree of acceleration given to the 
planets by the ſun is reciprocally in the duplicate pro- 
portion of their reſpective diſtances ; all which compa- 
red together, puts it out of doubt, that the power of the 
ſun upon any planet removed into the place of any 
other, would give it the ſame velocity of deſcent as 
it gives that other ; and conſequently that the ſun's ac- 
tion upon different planets at the ſame diſtance would 
be proportionable to the quantity of matter in each, It 
has likewiſe been ſhown, that the ſun attrads the pri- 
mary planets and their reſpective ſccondarics, when at 
2 
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reciprocally in the duplicate proportion of its diſtance ;. 


- riments on the percuſſion of bodies, that if two meet 


.*SeQ. IV. 


the ſame diſtance, in ſuch a manner as to communirate Of the By. 
io both the ſame degree of velocity ; and therefore the de. * 
ſorce chere with the ſun acts on the ſecondary planet Sun an 
bears the ſame proportion to the force wherewith it 
attracts the primary, as the quantity of matter in the 
ſccondary planet bears ro the quantity of matter in the 
primary. This property therefore is found in the fin 
with regard to both kinds of planets ; fo that he poſſeſ- 
ſes the ſame quality found in the earth, viz. that of act- 
ing on bodies with a degree of force proportional tothe 
quantity of matter they contain. 
This point being granted, it is hardly to be ſup- 
poſed that the power of attraction with which the other 
plancts are endowed, ſhould be different fom that of 
the earth, if we conſider the ſimilitude of theſe bodies: 
and that it does not in this reſpec, is farther evident 
from the ſatellites of Saturn and Jupiter which are at- 
trated according to this law; that is, in the ſame pro- 
portion to their diſtances that their primaries are at- 
trated by the ſan. So that what has been concluded 
of the ſan in relation to the primary planets may be 
juſtly concluded of thoſe primaries in reſpect to their 
ſecondaries; and in conſequence of that likewiſe in re- 
gard to all other bodies, viz. that they will attract e- 
very other body in proportion to the quantity of ſolid 
matter it contains. Hence it follows, that this attrac- 
tion extends itſelf to every particle of matter in the 
attracted body, and that no proportion of matter is ex- 
empted from the influence of theſe bodies to which this 
attractive power has been proved to belong. 305 
Here we may remark, that the attractive power both Attraction 
of the ſun and planets appears to be the ſame in all; acts equally 
for it acts in each in the ſame proportion to the diſ- throughout 
tance, and in the ſame manner acts alike upon every 3 
particle of matter. This er therefore, in the ſun. 
and planets, is not of a different nature from the power 
of gravity in the earth: and this enables us to prove, 
that the attracting power lodged in the ſun and planets 
belongs likewiſe to every part of them; and that their 
reſpective powers upon the ſame body are proportional 
to the quantity of matter of which they are compoſed ; 
for inſtance, that the force with which the earth at- 
tracts the moon, is to the force with which the ſun 
would attract it at the ame diſtance, as the quantity 
of ſolid matter in the earth is to that in the ſun, 
Before we proceed to a full proof of theſe aſſertions, 
it will be neceſſary to ſhow that the third law of mo- 
tion, viz. That action is equal to reaction, holds good 
in attractive powers as well as in any other. The 
moſt remarkable force of this kind with which we are 
acquainted, next to that of gravity, is the attraction 
the loadſtone has for iron. Now if a loadſtone and 
piece of iron were both made to ſwim on water, both 
of them would move towards each other, and thus the 
attraction would be ſhown to be mutual; and when they 
meet, they will mutually ſtop cach other : which ſhows 
that their velocities are reciprocally he wr Kate ny to 
the quantities of ſolid matter in cach ; and that by the 
ſtone's attracting the iron, it receives as much motion 
itſelf, in the ſtrict philoſophic ſenſe of the word, as it 
communicates to the jron : for it is proved from expe- 


with velocities reciprocally proportional to the reſpec- ah 


tive bodies, they will be ſtopt by the conconrſe, P14 
leſs they meet with ſome other velocity, or their * ; A | 
: | c 


* 1 


4 


N — 
* #. * - 


ASTRONOMY Platc LYXV 


= 


o\ 


7 5 Karth e Men 932 


I Venus 5 


7 e 2 ) 


_ 4.34 
F 


vi a Fg. 1.56 
r 


. RS 


5 
— 
- 


1 1 
i 4 1 | 


TI 


IX wag d 
WI 


Sun and 


496 
Why the 
ſun and 
planets 
revolve 


commun 
centre of 


gravity. 


A 


327 
The ſmall. 
of 


other ac- 
cording to 
te ſame 
law, 


Sect. IV. 


Plane ts. 


have aſcribed them to the body which is leaſt moved; 
15 when we called the power which exerts itſelf be- 
tween the ſun and planets, the attractige power of the 
ſan : but to ſpeak more correctly, we ſhould rather call 
this power in any caſe the force which acts between 
the fun and earth, between the earth and moon, &c. 
for both the bodies are moved by the power acting 
berween them, in the ſame manner as when two bodies 
are tied together by a rope, if that ſhould ſhrink by 
being wet or otherwiſe, and thereby cauſe the bodies 
to approach ; by drawing both, it will communicate to 
both the ſame degree of motion, and cauſe them 
to approach each other with velacities proportional to 
their quantities of matter. From this mutual action 
of the ſun and planets upon each other, it follows, as 


about their has been already mentioned, that they both revolve 


about their common centre of gravity. Thus let A 
8 fig. 136.) repreſent the ſun, B, a planet and C 
their common centre of gravity. It theſe bodies were 
once at reſt, they would directly approach each other 
by their mutual attraction, and that with ſuch veloci- 
ties, that their common centre of gravity would re- 
main at reſt, and they would meet in that point, 
Were the planet B to receive an impulſe; as in the di- 
rection DE, this would prevent the two bodies from fall- 
ing together; but their common centre of gravity would 
be put into motion in the direction of the line CF, 
equidiſtant from BE. In this caſe Sir Iſaac Newton 
proves, that the ſun and planet would deſcribe round 
their common centre of gravity ſimilar orbits, while 
that centre would proceed with an uniform velocity in 
the line CF, and ſo the ſyſtem of the two bodies would 
move on with the centre of pravity withont end. In 
order to keep the ſyſtem in the ſame place, it is neceſ- 
ſary, that when the planet received its impulſe in the 
direction BE, the ſun ſhould receive ſuch another the 
contrary way, ſo as to 2 the centre of gravity C 
without any motion, in which caſe it would always re- 
main fixed, 

Thus we may underſtand in what manner the action 
between the ſun and plancts is mutual. It has alſo 
been ſhown, that the power which acts between the 
fan and primary planets is altogether of the ſame na- 
ture with that which acts between the ſecondary pla- 
nets and their primaries, or which acts between tlie 
earth and bodies near its ſurface. It has alſo been 
already proved, that in different planets the force of 
the ſun's action upon each at the ſame diſtance would 
be proportional to the quantity of ſolid matter contain- 
ed in the planet: therefore the reaction of the planet 
on the ſun at the ſame diſtance, or the motion which 
he would receive from each planet, would alſo be pro- 


portional to the quantity of matter in the planet; 


that is, theſe planets, at the ſame diſtance, would act 
on the ſame body with degrees of ſtrength proportioned 
to the quantity of ſolid matter contained in each. 

In the next place, our author deduces from the prin- 


particles ciples above demonſtrated, that each of the particles 


mattcr - 
out o 
RC t of which 


the ſun, moon, and planets, are formed, 
exert their power of gravitation by the ſame law, and 
in the ſame proportion to the diſtance, as the great 
bodies they compoſe. For this pnrpoſe, he firſt de- 
| VoI. II. ' 


AMS TR oO 8 DB. IX; 
£ the Ro- city put them into freſh motion. Hitherto, however, 
2 of the 2 ſake of brevity, in ſpeaking of theſe forces, we 


monſtrates, that if a globe were compounded of 


parti- Of 


$$ 


the Be- 


cles which will attract the particles ot auy other body dies of the 
reciprocally in the duplicate proportion of their dif- Sun and 


tances, the whole globe will attract the ſame in the 
reciprocal duplicate proportion of their diſtances from 
the centre of the globe, providcd it be of equal denſity 
throughout. Hence alſo he deduces the reverſe; that 
if a globe acts upon diſtant bodies by the law juſt now 
ſpecified, and the power of the globe be derived from 
its being compoſed of attraQting particles, each of 
theſe will attract after the ſame proportion. The man- 
ner of dedacing this is as follows: The globe is ſup - 
poſed to act upon the particles of a body without it 
conſtantly in the reciprocal duplicate proportion of 
their diſtances from the centre; and therefore, at the 
ſame diſtance from the globe, on which fide foever 
the body be placed, the globe will act equally upon it. 
Now, becauſe if the particles of which the globe is 
compoſed acted upon thoſe without in the reciprocal 
duplicate proportion of their diſtances, the whole globe 
would act upon them in the ſame manner as it does; 
therefore, if the particles of the globe have not all 
of them that property, ſome muſt a& ſtronger than in 
that proportion, whilſt others act weaker: and if this 
be the condition of the globe, it is plain, that when 
the body attracted is in ſuch a ſituation in reſpe& of 
the globe that the greater number of the ſtrongeſt par- 
ticles are neareſt to it, the body will be more forcibly 
attracted than when, by turning the globe about, the 

eater quantity of weak particles would be neareſt, 
though the diſtance of the body ſhould remain the 
ſame from the centre of the globe; which is contrary 
to what was at firſt remarked, that the globe acts e- 
qually on all ſides. 

It is farther deduced from theſe propoſitions, that 
if all the particles of one globe attract all the particles 
of another in the proportion already mentioned, the 
attracting globe will act upon the Fs 
proportion to the diſtance between the centre of the 
globe which attracts and the centre of that which is 
attracted : and farther, that the proportion holds true, 
though either or both of the globes be compoſed of diſ- 
ſimilar parts, ſome rarer, and ſome more denſe; pro- 
vided only, that all the parts in the ſame globe, e- 
qually diſtant from the centre, be homogeneous, aud 
likewiſe if both globes attract each other, | 


Planets. 
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er in the ſame 
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Thus has our author ſhown that this power in the Attradion 
great hodies of the univerſe is derived from the ſame an univer- 


being lodged in every particle of the matter which 
compoſes them; and conſequently that it is no leſs 
than univerſal in matter, though the power be too mi- 
nute to produce any viſible effects on the ſmall bodies 
with which we are converſant by their action on one 
another. In the fixed ſtars indeed we have no parti- 
cular proof that they have this power, as we find no 
appearance to demonſtrate that they either act or are 
acted upon by it. But ſince this power is found to 
belong to all bodies whereon we can make obſervation, 
and we find that it is not to be altered by any change 
in the ſhape of bodies, but accompanies them in every 
form, without diminution, remaining ever propor- 
tional to the quantity of ſolid matter in each; ſuch a 
power muſt without doubt univerſally belong to mat- 
ter. | , * 
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All this naturally follows from a conſideration of 
the phenomena of thoſe planets which have ſecondarics 
revolving about them. By the times in which theſe 
ſatellites perform their revolations, compared with 
their diſtances from their reſpective primaries, the 

oportion between the power with which one primary 
attracts his ſatellites and the force with which any other 
attracts his will be known; and the proportion of the 
power with which any planet attracts his ſecondary to 
the power with which it attracts a body at its ſurface, 
is found by comparing the diſtance of the ſecondary 
planet from the centre of the primary to the diſtance 
of the primary planet's ſurface from the ſame: and 
from hence is deduced the proportion between the 
power of gravity upon the ſurface of one planet to the 
gory upon the ſarface of another. By the like me- 

od of 1 the periodical time of a primary 
planet about the fun with the revolution of a ſatcllite 
about its Romy, may be found the proportion of gra- 
vity or of the weight of any body on the ſurface of the 
ſun, to the gravity or to the weight of the ſame body 
upon the ſurface of the planet which carries abont the 
ſatellite, By computations of this kind it is found, 
that the weight of any body on the ſurface of the ſun 
will be about 23 times as great as on the ſurface of the 
earth; about 10 times as great as on the ſurface 1. 
piter; and near 19 times as great as on Saturn, The 
quantity of matter contained in each of theſe bodies is 
proportional to the power it has upon a body at a given 
Thus it is found, that the ſan contains 1067 
times as much matter as Jupiter; Jupiter 158; times 
as the earth, and 2; times as much as Saturn, The 
diameter of the ſun, according to the data with 
which Sir Iſaac Newion was furniſhed, was calculat- 
ed at 92 times, that of Jupiter about 9 times, and 
that of Saturn about 7 times as large as the diameter 
of the earth. 

By comparin 
theſe bodies with their reſpective magnitudes their den- 
ſities are likewiſe eaſily diſcovered ; the denſity of every 
body being meaſured by the quantity of matter con- 
tained under the ſame bulk. Thus the earth is found 
4; times more denſe than Jupiter, while Saturn has 
only between two-thirds and three-fourths of the den- 
ſity of the latter, and the ſun has only one-fourth part 
of the denſity of the carth. From all this our anthor 
draws the following concluſions, viz. That the ſun isra- 
refied by its great 3 and of the three planets above - 
mentioned, the moſt denſe is chat neareſt the ſun. This 
it was highly reaſonable to expect, the denſeſt bodies 
requiring the greateſt heat to agitate and keep their 


parts in motion; as on the contrary, the planets which 


are more rare would be rendered unfit for their office 
by the intenſe heat to which the denſer are expoſed. 
Thus the waters of our ſeas, if removed to the diſtance 
of Saturn would remain perpetually frozen, and at 
Mercury would conſtantly boil. The denſities of the 
planets Mars, Venus, Mercury, and the Georgium Sidus, 
as they are not attended with planets on which many 
obſervations have been made, cannot be aſcertained. 
From analogy, however, we ought to conclude, that 
the inferior planets, Venus and Mercury are more 
denſe than the carth, Mars more rare, and the Geor- 
gium Sidus much more rare, than any of the reſt. 
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FzoM the general acconnt of thoſe laws by which 
the univerſc is upheld, we now proceed to give an ex- 

nation of the particular parts of which it is com- 
pom. Thoſe which are moſt expoſed to our reſearches, 

ſides the Earth we inhabit, are the Sun, Moon, 
Mercury, Venus, Mars, Jupiter, Saturn, and the Geor- 
gium Sidus {ſee fig. 119.). The fun, an immenſe 
globe of fire, is ſituated near the centre of the ſyſtem, 
round which he turns by a ſmall and irregular motion, 
according as the common centre of gravity betwixt him 
and the planets, which is the true centre of the ſyſtem, 
varies by their different poſitions on this or that fide 
of him. All the planets move round this common 
centre of gravity together with the ſun; but the lat- 
ter, by pag] of his vaſt bulk, is ſo near the true cen- 
tre, that the motions of the celeſtial bodies are by aſtro- 
nomers always referred to the centre of the ſun as the 
point round which they are directed. The motion 
of all of them are performed the ſame way, viz. from 
weſt to caſt; and ſome comets have been obſerved to 
move alſo in this way, though the motion of others 
has been directly contrary. This motion, from weſt to 
eaſt, is ſaid to be in the order of the ſigns, or in con- 


ſequence, as has been already mentioned, with regard 


to the moon; while that from eaſt to weſt is in artece- 
dence, or contrary to the order of the ſigns. Though 
all of them, however, revolve round the ſun, their mo- 
tions, as we have already obſerved, are not in the ſame 
plane, but inclined to one another by ſmall angles: and 
the way in which we compute this inclination is by con- 
ſidering the orbit of the earth as a ſtandard, and cal- 


nemenz. 
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culating the angle which cach of their orbits makes 


with it. | 

To a ſpectator placed in the ſun, all the planets 
would appear to deſcribe circles annually in the hea- 
vens; for though their motions are really elliptical, 
the eccentricity is ſo ſmall, that the difference between 
them and true circles is not eaſily perceived even on 
earth ; and at the ſun, whether great or ſmall, it would 
entirely vaniſh. Theſe circles, which in ſuch a ſitua- 
tion would appear to be annually deſcribed among the 
fixed ſtars are called the Heliocentric circles of the pla- 
nets; and if we ſuppoſe the orbits of the planets to be 
extended to the extreme bounds of the creation, they 
would deſcribe among the fixed ſtars thoſe circles juſt 


mentioned. To a ſpectator in the ſun, the comets, 


though moving in the moſt eccentric orbits, would alſo 
appear to deſcribe circles in the heavens; for though 

cir orbits are in reality very long ellipſes, the planes 
of them extended to the heavens would mark a great 
circle thereon, whereof the eye wonld be the centre; 
only, as the real motion is in an ellipſis, the body 
would appear to move much more ſlowly in ſome part 


of the circle than another, and to differ exceſſively in 


magnitude. To an inhabitant of any planet, howe- 
ver, the ſun appears to go round in its own heliocen- 
tric circle, or to deſcribe in the heavens that ſame 
curve which the planet would appear to do if ſeen from 
the ſun. Thus (fig. 137), when the earth is at a, if 

we 
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Particular we draw a line from a through the ſun at S, the point 
Explication G, in the ſphere of the heavens where the line termi- 
of the Ce- nates, is the place where the ſun then appears to an 
leſtial Phe- in habitant of the earth. In a month's time the carth 
vill be got from 4 to b; draw a line then through the 
ſan, and its extremity at H will point out his apparent 
place at that time, In like manner, if we draw lines 
from the earth in the twelve ſeveral ſituations in which 
it is repreſented for the twelve months of the year, the 
ſan's apparent will be found as above, and fo it 
would be found by a ſpectator placed in Venus or any 
other planet. 
The heliocentrie circle of the earth is called the 
why ſo na- ecliptic; becauſe eclipſes of the ſun or moon can only 
happen when the Jatter is in or near it, as will after- 
wards be more particularly explained. By ſome an- 
cient writers it has been called the circle of the ſun, or 
the oblique circle, becauſe it cuts the equator at 
oblique angles. It is alſo called by Ptolemy the circle 
which paſles through the midſt of the animals; becauſe 
the twelve conſtellations through which it paſſes were 
anciently all repreſented by animals, or parts of them, 
though now the balance is introduced in place of the 
claws of the ſcorpion. For this reaſon, a belt or hoop 
taken in the concave ſphere of the heavens about 10 
degrees on each ſide of the ecliptic, is called the 20- 
diac, from a Greek word which ſignifies an animal ; 
and the conſtellations through which the ecliptic is 
314 drawn, are called the conſtellations of the zodiac. 
How to de- Though the ſun, as we have ſaid, apparently goes 
termine the round the earth annually in the circle juſt mentioned, 
lan place. e cannot determine his place by mere inſpection as 
we can do that of any of the other heavenly bodies ; 
for the fixed ſtars are the only marks by which we can 
determine the places of any of the celeſtial bodies, and 
the ſaperior brightneſs of the ſan renders them totally 
inviſible except in the time of a great eclipſe when his 
light is for a time totally obſcured. But though we 
cannot know the place of the ſun directly, it is eaſily 
found from a knowledge of thoſe fixed ſtars which are 
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oppoſite to him. Thus, in fig. 137. ſuppoſe it the 


time of the year in which the earth it at g, if we know 
that the point G is then diametrically oppoſite to the 
ſan, we know that A, its oppoſite, is the ſun's place; 
and conſequently, by finding the places throughout the 
year diametrically oppoſite to the ſan, as GHIKLM 
ABCDEF, we may be afſured that in theſe times 
the ſun's place was in the points ABCDEFGHIKLM. 
The point in the heavens diametrically oppoſite to the 
ſin may be known every night at twelve o'clock when 
the ſtars are viſible ; for the ſtar which has an elevation 
above the horizon at that time equal to the ſun's de- 
215; Ppreſſion below it, is directly oppoſite to him. 
Latitude, The ecliptic being thus found, the latitude of the 
declination, moon or any ſtar is counted by its diſtance from the 
%c, ex. ecliptic, as the latitude of places on earth is counted by 
plancd, their diſtance from the cquator; and is marked upon 
circles drawn through the pole of the ecliptic, and 
perpendicular to its plane, as the latitude of places is 
marked on one of the meridians of a terreſtrial globe. 
Theſe are called circles of latitude, and each of them 
is ſuppoſed to divide the celeſtial concave into two 
equal hemiſpheres ; and the declination of any ce- 
leſtial body is its deviation from the ecliptic towards 
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The latitade of any planet is either heliocentric or —_ . 
tric. The heliocentric latitude is its diſtance from mens. 
e ecliptic as ſcen from the ſun, and its geocentric a... 
ſeen from the earth, and is conſiderably different from 
the former. With the fixed ſtars indeed it isotherwiſe; 
for their diſtance is ſo vaſt, that the whole diameter of 
the carth's orbit is but a point in compariſon with it. 
For this reaſon, whatever part of its orbit the carth 
may be in, the fixed ſtars always appear to keep the 
ſame place; but with reſpe& to the planets, the orbit 
of the earth, or magnus orbis, as it has ſometimes been 
called, bears a very conſiderable proportion, excepting 
only to the Georgium Sidus, of whoſe diſtance the dia- 
meter of the carth's orbit forms little more than atenth 
part; and therefore all calculations with regard to that 
ſtar are much more difficult than the reſt. The appa- 
rent N of the planets therefore are conſiderably al- 
tered by the earth's change of place as well as by their 
own motions; ſo that though a planet ſhould ſtand ill 
for a whole year, it would nevertheleſs appear to us to 
deſcribe a circle round the heavens, as in that ſpace of 
time we would have been carried by the earth round the 
ſun, and have continually taken a view of it from dif- 
ferent ſtations. As the orbits of the planets are inclin- | 
ed in different angles to the ecliptic, it thence happens, 
that the heliocentric latitude of any planet is almoſt 
always different from its geocentric latitude, Thus, let 
AB, fig. 138. be the orbit of the earth, CD the orbit 
of Venus, viewed with the eye in their common ſection, 
wherein they appear ſtraight lines ; let E and F be two 
oppolite points of the ecliptic ; and ſuppoſe Venus to 
be in the point C in her utmoſt north limit. If ſhe 
were at that time viewed from the ſun 8, ſhe would 
appear in the point of the heavens marked H, and her 
heliocentric latitude js then FH : but if viewed from 
the earth in B, ſhe will appear at g; at which time her 
heliocentric latitude is FH, and her geocentric only 
Fg. When at I, her apparent place is at K, her he- 
liocentric latitude FH, and her geocentric FK ; but 
when the earth is at A, her apparent place will then 
be at G, and her geocentric latitude EG, while her 
heliocentric is only FH as before, | 316 
The two planets, Mercury and Venus, whoſe orbits How to 
are included in that of the earth, are called inferior ; find the 
and Mars, Jupiter, Saturn, and the Georgium Sidns, ons 
whoſe orbits include that of the earth, are called ſupe- * 
rior ; and from the circumſtance juſt mentioned, they wr 2 
muſt preſent very different appearances in the heavens, 4 
as will afterwards be particularly explained. The geo- 
centric latitude of a 1 planet may be under 
from be. 139. Let AB be the orbit of the carth, CD 
that of Mars, both viewed with the eye in their common 
ſection continued, by which they appear in ſtraight 
lines. Let E and F be oppoſite points of the — 
tic, and ſuppoſe Mars to be in his fouth limit at C. If 
he were at that time viewed from 8, the centre of the 
ſun, he would appear in the ſphere of the heaven at 
the point H; in which caſe his heliocentric latitude 
would be FH : But when viewed in C from the earth, 
or from its centre, which in this caſe is ſuppoſed to be - 
the ſtation of the ſpectator, he will appear to be in dif- 
ferent places of the heavens according to the poſition of 
382 the 
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Particular the earth. When the carth, for inſtanee, is at B, the 
Fxplication place of Mars will appear to be at g, and his geocen- 
2 tric latiznde will be F g. When the earth is at A, his 
en, apparent place will be in G, and his geocentric lati- 
ue FG : and in like manner, ſuppoſing the earth to 
be in any other part of its orbit, as in I or K, it is 
eaſy to ſee, that his apparent places, as well as geocen- 
tric latitudes at thoſe times, will be different. 

The two points where the heliocentric circle of any 
planet cuts the ecliptic are called irs nodes : and that 
which the planet paſſes through as it goes into north 
latitude, is called the aſcending node, and is marked 
thus ; and the oppoſite to this is called the deſcendin 
node, and is marked B. A line drawn from one node 
to the other is called the line of the nodes of the planet, 
which is the common ſection of the plane of the eclip- 
tic, and that of the planet produced on each fide to the 

318 fixed ſtars. , 

Zodiac and The zodiac, of which we have already given ſome 
ſigns ex- account, is either aſtral or local. The aſtral is divided 
Pp into 12 unequal parts, becauſe it contains 12 celeſtial 
conſtellations, ſome of which are Jarger than others. 
This continues always invariably the ſame ; becauſe 
the ſame ſtars now go to the making up of the diffe- 
rent conſtellations as formerly, excepting ſome ſmall 
variations to be afterwards explained. The local zo- 
diac is divided into twelve equal parts, each containing 
30 degrees, called figs, Theſe are counted from the 
point where the equator and ecliptic interſe& each 
other at the time of the vernal cquinox; and are de- 
noted by particular marks, according to the apparent 
annual motion of the ſun. Sce fip. 158. A motion 
in the hcavens in the order of theſe ſigns, as from A- 
ries to Taurus, is ſaid to be a motion in conſequence ; 
and ſuch are the true motions of all the planets ; tho' 
their apparent motions are ſometimes contrary, and 
then they are ſaid to move in antecedence. The local 
zodiac is not always invariably the ſame as to the pla- 
ces of the ſeveral ſigns, though the whole always takes 
up the ſame place in the heaven, viz. 10 degrees on each 
ſide the ecliptic. The points where the ccleſtial equa- 
tor cuts into the ecliptic are found to have a motion in 
antecedence of about 50 ſeconds in a year. This change 
of place of the firſt point of the ecliptic, from whence 
the ſigus are counted, occaſions a like change in the ſigns 
themſelves ; which though ſcarce ſenſible for a few 
years, has now become very conſiderable. Thus, ſince 
aſtronomy was firſt cultivated among the Greeks, which 
is about 2000 years ago, the firſt point of the ecliptic 
is removed backward above a whole ſign; and though 
it was then about the middle of the conſtellation A- 
Ties, is now about the middle of Piſces. Notwith- 
ſtanding this alteration, however, the ſigns ſtill retain 
their ancient names and marks. When the zodiac is 
mentioned by aſtronomers, the local zodiac is generally 
meant, 

The longitude of a phenomenon in the heavens is the 
number of degrees counted from the firſt point of A- 
ries on the ecliptic to the place where a circle of lati- 
tude drawn through the phenomenon would cut the 
ecliptic at right augles. Every phenomenon in the hea- 
vens, whether in the zodiac or not, is thus referred to 
the ecliptic by the circles of Jatitnde, as the longitudes 
of terreſtrial places are referred to the e — the 
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meridians; and whatever ſign the circle of latitude paſ- 
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ſes through, the phenomenon is ſaid to have its place Particy 
in that Ggn, though ever ſo far diſtant from it. Fxplicatica 
Some aſtronomical writers have made the local zo- —— Ce- 
diac invariable : for which purpoſe they imagine a — 
circle of latitude drawn through the firſt ſtar of the @ _ 
conſtellation Aries, marked in Bayer's catalogue by 
the Greek letter 3 and reckon their longitude from 
the point where that circle cuts the ecliptic. This 
ſtar, from its uſe, is called the firſt ſtar of the Ram; 
and when this method is made uſe of, the longitude 
of any phenomenon is ſaid to be ſo many ſigns, de- 
yrees, minutes, &c, from the firſt ſtar of the Ram. 
Thus, in Street's Caroline tables, the longitude of Ju- 
piter's aſcending node is two ſigns eight degrees from 
the firſt ſtar of Aries, which 1s thus marked : Long. 
Y AIT 2:89, The common way of reckoning 
the longitude of a phenemenon is to take Y for the 
fir{t point of the ecliptic, and not io number the de- 
grees quite round that circle as a continued ſeries, but 
to make a new beginning at the firſt point of every 
ſign, and to reckon from thence only the length of 
30%. When this method is made uſe of, the Jongitude 
of any phenomenon is expreſſed, by ſaying it is in ſuch 
a degree and ſuch a minute of a _ and thus we 
may expreſs the longitude of the aſcending node of 
Mercury, $ N 8 14% 40'; and ſo of any other. The 
place of a phenomenon in the heaven is expreſſed by 
ſetting down its longitude and latitude as is done with 
places ſituated any where on the ſurface of the earth, 
Having thus explained the aſtronomical terms com- 
monly made uſe of with reſpe& to the planets ; and 
likewiſe ſhown how from their motions and that of the 
carth, there muſt be a conſiderable variation in their 
apparent places, as ſcen from the ſun and from the 
earth ; we ſhall now proceed to a more particular con- 
ſideration of their phenomena, as derived from a com- 
poſition of the two motions juſt mentioned, viz. that of 
the Re in their reſpectiv e orbits, and that of the earth 325 
in the ecliptic. Every planet, like the moon, is ſome- Conjunc- 
times in conjunction and ſometimes in oppoſition with tions and 
the ſun, Its conjunction is when the geocentric place oppoſitions 
of the planet is the ſame with that of the ſun ; though the pla- 
an exact or central conjunction can only take place 4 
when the line of its nodes paſſes through the carth, 
and the planet itſelf is in one of its nodes at the time. 
It is however, in general, called a conjunction, or op- 
poſition, when the ſame circle of latitude paſſes through 
the ſun and planet at the ſame time. When the geo- 
centric place of a planet is 90%, or a quarter of a circle 441 
from the ſun's place, the planet is ſaid io be in quadra- Aſpeds el 
ture, or in quartile aſpect with the ſan; and theſe the planets 
rerms are nſed in a like ſenſe when applied to any two 
of the heavenly bodies. Thus the fun and moon, or 
the moon and any planet, or any two planets, may be 
in conjunction, oppolition, or quadrature. Beſides 
theſe, the ancients reckoned other two aſpeRs, ibe 
:rine and the /extile ; the former when the bodies were 
diſtant 120% and the latter when only half that di- 
ſtance. Theſe aſpects they marked thus: 


ConjunRAion. Oppoſition. Quadrature. Trine. Scxtile. 
| * 


mankind; and many concluſions drawn from them too 
abſurd to be mentioned here, and now indecd almoſt 
entirely buried in oblivion. The 
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circles, where they are nearer to the earth than the 
ſan; the other in the ſaperior part, where they are 
farther of, In the former, the planct is between 
the carth and the ſun; and in the latter, the ſun is 
between the carth aud planet. The inferior planeis 
can never be in oppoſition to the ſun, nor even appear 
at a great diſtance from him. The length they go is 
called their e/ongation. Thus, in fig. 140. let OPQRT 
be part of the ecliptic; S the ſun; and the threecircles 
roand him, the orbits of Mercury, Venus, and the Earth. 
Suppoſe the earth to be at A, the fan's geocentric 
place will be at Q,. If Mercury be then at I, his 
geocentric place is ikewiſe at Q; ſo that he is in con- 
junction with the ſun in his inferior ſemicircle : if at 
M, his geocentric place is likewiſe at Q ſo that he is 
in conjunction in his ſuperior ſemicircle. In like man- 
ner, Venus at E is in conjunction in her inferior ſemi- 
circle, at G in her ſuperior: but if we ſuppoſe the earth 
to be at A, and Venus at H, her geocentric place is 
T, and her elongation QT, which in this figure is the 

reateſt poſſible; for this always takes place when a 
iraight line from the earth touches the orbit of the 
planet, as is evident from the figure; that is, provided 
the planet be in its aphelion at the time. Thus the 
greateſt poſſible elongation of Mercury is QP when he 
is in his aphelion at L; and the quantity of this is 
found by aſtronomical obſervations to be about 28 de- 
grees, that of Venus about 48. The inferior planets 
in their clongations are ſometimes caſtward and ſome- 


times weſtward of the ſun: in the former caſe they ap- 


pear in the evening, and in the latter in the morning. 
The ſmallneſs of Mercury and his nearneſs io the ſun 
prevent him from being often taken notice of ; but 
the largeneſs and beauty of Venus have made her, in 
all ages, celebrated as the evening and morning ſtar. 

The irregular apparent motion of the planets has 
been already taken notice of ; ſometimes going for- 
ward, ſometimes backward, and ſometimes appearing 
to ſtand ſtill ſor a little. Theſe different conditions 
are by aſtronomers called direct, retrograde, and ſlation- 
ary. Were they to be viewed from the ſun, they 
would always appear direct, as has been already ſhown ; 
but when viewed from the earth, the inferior planets 
appear direct when moving in their upper ſemicircle, 
and retrograde when in their lower ones. Thus, in fig. 
140. ſuppoſe the carth at reſt at A, while Mercury is 
going on in his orbit from N to I. from I to L his 
motion appears to an obſerver at A to be retrograde, 
or contrary to the order of the ſigns, namely, ſrom R 
to Q and from QioP; but when in that part of his 
orbit which lies between L and N, his motion 2ppears 
direct, or from P toQ and from Q to R. 

When the earth is in the line of nodes of an inferior 
planet, the apparent motion of the former is then in a 
ſtraight line, becanſe the plane of it paſſes through the 
eye; if in a conjunction in his upper ſemicircle, he 
paſſes behind the ſun ; if in his lower ſemicircle, he 
paſſes before it, and will then be ſcen by an obſerver 
on earth to paſs over the ſun's diſk like a round and 
very black ſpot. Were the plane of his orbit coinci- 
dent with the ecliptic, this appearance would be ſeen 
every year; but by reaſon of the obliquity of the two 
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3h. 44” in the afternoon; May 4th 1786, at 6h. 57 
in the morning ; and will be ſcen again December 6th 
1789, at 3h. 55“ in the afternoon; but ſrom that 
time not, in Britain at leaſt, until the year 1799, 
May 7th, at 2h. 347 in the afternoon. In like man- 
ner, Venus ſometimes appears as a black ſpot on the 
ſun, but much more ſeldom than Mercury. She was 
firſt ſeen by Mr Horrox, as we have already related, in 
the year 1639; afterwards inthe years 1761 and 1769; 
but will not afterwards be viſible in this manner till the 
year 1874. 

When the earth is out of the line of the nodes of an 
inferior planet, its orbit appears an ellipſis, more or leſs 
eccentric according to the ſituation of the eye of the 
ſpectator. Thus, ſuppoſe the earth to be as far as 
er (that is 900) out of the line of the nodes of 

ercury, the projection of his orbit will be in ſuch an 
elliptic curve as is repreſented ſig. 141. wherein he will 
appear to move in the order of the letters; direct when 
in his upper ſemicircle from à to 6, from 6 to e, being 
above the ſun at & in his ſuperior conjunction: but in 
his inferior ſemicircle his motion will appear retrograde 
from c to d, and from d to a; in conjunction he will 
be at d below the ſun. In theſe caſes, the motion of 
Mercury is unequal ; faſter near the inferior conjunc- 
tion, but moſt unequal in the inferior ſemicircle, goin 
through the unequal ſpaces into which the ellipſis is 
divided. The motions of the inferior planets, both 
direct and retrograde, are very unequal : and this ine- 
quality proceeds not from the eccentricity of their or- 
bits, but from the projection of their orbits into long 
ellipſis; and is therefore a mere optical deception, 

Theſe planets appear ſtationary while changing their 
motion from direct to retrograde, or from retrograde to 
direct. If the earth ſtood ſtill, the times of their ap- 
pearing ſtationary would be at their greateſt elonga- 
tion; for though it he a property of the circle that a 
ſtraight line can only touch it in one point, yet when 
the circle is very large the receſs from the tangent is 
not perceptible for a conſiderable time. Thus, in fig. 
140. ſappoſe the earth to be at reſt in A, Venus 
would appear ſtationary, her geocentric place conti- 
_— at T all the while ſhe is going in her orbit from 
a to 6b; becanſe her deviation from the viſual line AT 
1 ſcarce be perceptible ſo near the point of contact 
To an inhabitant of the earth, therefore, the inſe- 
rior planets appear always near the ſun; alternately 
going from and returning to him, ſometimes in ſtraight 


lines, at others in elliptical curves, firſt on one ſide 


and then on the other ; ſometimes ſonear as to be ren- 
dered inviſible by his ſtronger light. Sometimes, when 
in or near their nodes, they paſs behind the ſun in 
their ſuperior ſemicircles, or paſs between him and us; 
in which caſe they appear like black ſpots on his diſk, 
as has been juſt now mentioned. For the better com- 
prehending of theſe motions, however, we have hi- 
therto ſuppoſed the earth to ſtand ſtill in ſome part of 
its orbit, while they go round the ſun in theirs; but 
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mon to each other, it is much more rare. However, Particular 


e was ſeen in this manner November 12th 1782, at — — 4 
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as this is not the caſe, it now remains to conſider the the carth's 


changes which take place in conſequence of the carth's 
motion, Were the carth to ſtand ſtill in any part of 


motion on 


the appear- 
ances of the 
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Explicatio the ſuperior and inferior ſemicircle, as alſo of the periodical revolutions; and to denote this, two nume- Explicatiog 
rn 4 greateſt elongation; and conſequently the places of di - ral figures are placed at each diviſion. of the Co- 
rect and retrograde motion, and of the ſtations of an The geocentric motion of Venus may be explained leftial Phe. 


V inferior planet, would always be in the ſame part of in a ſimilar manner; only as the motion of Venus . 


the heavens, Thus, in fig. 140, upon this ſuppoſuion, 
the places of Mercury's ſtations would always be the 
points P and R, the arc of his motion PR, and of his 
retrograde motion RP; whereas, on account of the 

h's motion, the places where theſe appearances 
happen are continually advancing forward in the eclip- 
tic 282 to the order of the ſigns, In fig. 142, 
let ABCD be the orbit of the earth; ef gh thatof 
Mercury; © the ſan; GKI an arc of the ecliptic ex- 
tended to the fixed ſtars, When the earth is at A, 
the ſun's geocentric place is at F; and Mercury, in 
order to a conjunction, muſt be in the line AF; that 
is, in his orbit he muſt be at for /. Suppoſe him to 
be at f in his inferior ſemicircle: If the earth ſtood 
{till at A, his next conjunction would be when he is in 
his ſuperior ſemicircle at /; the places of his greateſt 
clongation alſo would be at c and g, and in the eclip- 
tic at E and G: but ſuppoſing the earth to go on in 
its orbit from A to B; the ſun's geocentric place is now 
at K; and Mercury, in order to be in conjunction, 
ought to be in the line BK at . As by the motion 
of the earth the places of Mercury's conjunction with 
the ſun are thus continually carried round in the eclip- 
tic in conſequence, ſo the places of his utmoſt clonga- 
tions muſt be carried in conſequence alſo. Thus, when 
the earth is at A, the places of his greateſt elongation 
from the ſun are in the ecliptic E and G; the motion 
of the carth from A to B advances them forward from 
G to L and from E to I. But the geocentric mo- 
tion of Mercury will beſt be ſeen in fig. 146. Here 
we have part of the extended ecliptic marked V, 5,0, 
&c. in the center of which S repreſents the ſun, and 


is much flower than that of Mercury, his conjunc- 
tions, oppoſitions, clongations, and ſtations all return 
much more frequently than thoſe of Venns. 

To explain the ſtationary appearances of the planets, 
it muſt be remembered, that the diameter of the carth's 
orbit, and even that of Saturn, are but mere points 
in compariſon of the diſtance of the fixed ſtars; and 
therefore, any two lines abſolutely parallel, though 
drawn at the diſtance of the diameter of Saturn's or- 
bit from each other; would, if continued to the fixed 
ſtars, appear to us to terminate in the ſame point, Let, 
then, the two circles fig. 143. repreſent the orbits of 
Venus and of the Earth; let the lines AE, BF, CG, 
DH, be parallel to SP, we may nevertheleſs affirm, 
that if continued to the diſtance of the fixed ſtars, they 
would all terminate in the fame point with the line SP. 
Suppoſe then, Venus at E while the Earth is at A, 
the viſual ray by which ſhe is ſeen is the line AE. Sup- 
poſe again, that while Venus goes from E to F, the 
Earth goes from A to B, the viſual ray by which Ve- 
nus is now ſeen is BF parallel to AE; and therefore 
Venus will be all that time ſtationary, appearing in 
that point of the heaven where SP extended would 
terminate: this ſtation is at her changing from direct 
to retrograde. Again, ſuppoſe, when the Earth is at 
C, Venus is at G, and the viſual line CG; if, while 
the Earth goes from C to D, Venus goes from G to 
I, fo that ſhe is ſeen in the line GH parallel to CG, 
ſhe will be all that time ſtationary, appearing in the 
point where a line drawn from S through P would ter- 
minate. This ſtation is at her changing from retro- 
grade to direct; and both are in her inferior ſemicircle. 


round him are the orbits of Mercury and the earth. The 
orbit of Mercury is divided into 11 equal parts, ſuch 
as he goes through once in eight days; and the divi- 


An inferior planet, when in conjunction with the ſun Perigee 
in its inferior ſemicircle, is ſaid to be in perigee, and and apoges 


in the other in apogee, on account of its different diſ- —— pla- 
n = 


ſions are marked by numeral figures 1, 2, 3, &c. Part 
of the orbit of the earth is likewiſe divided into 22 
equal arcs, each arc being as much as the earth goes 
through in eight days. The points of diviſion are 
marked with the letters a, l, e, d, e, f, &c. and ſhow 
as many ſeveral ſtations from whence Mercury may be 
viewed from the earth. Suppoſe then the planet to be 
at 1 and the earth at a; draw a line from à to 1, and 


is in its perihelion, and the planet in its aphelion. 426 
it ſhews Mercury's geocentric place at A. In eight The difference of diſtance between the earth and in- Differences 
days he will be got to 2, and the earth tob; drawa line ferior planets at different times, makes a conſiderable in the ap- 
from 2 to 6, and it ſhows his geocentric place at B. In variation in their apparent diameters, which indeed is P“ now 
other eight days he will have proceeded to 3, and the very obſervable in all the planets; and thus they ſome- —_ 
earth toc; a line drawn from 3 to c will ſhow his geo- times look very conſiderably larger than at others. This — 


centric place at C. In this manner, going through 
the figure, and drawing lines from the earth at 4, e, f, 
g, &c. through 4, 5, 6, 7, &c. we ſhall find his 
"rug places ſucceſſively at the points D, E, 
„G, &c. where we may obſerve, that from A to 
B, and from B to C, the motion is direct; from C 
to D, and from D to E, retrograde. In this figure 
22 ſtations are marked in the earth's orbit, from 
whence the planet may be viewed; correſponding to 
which there ought to be as many in the orbit of Mer- 
cury: and for this purpoſe the place of that planet is 


tances from the carth. Their real diſtances from the 
earth when in perigee are variable, partly owing to the 
eccentricities of their orbits, as well as that of the 
earth ; and partly owing to the motions of the different 
bodies, by which it happens that they are in perigee 
in different parts of their orbits. The leaſt poſſible 
diſtance is when the perigee happens when the earth 


difference in magnitude in Mercury is nearly as 5; to 
I; and in Venus, no leſs than 22 to 1. A common 
ſpeQator, unaſſiſted by any inſtrument, may obſerve 
an inferior planet alternately approach nearer and near- 
er the ſun, until at laſt it comes into conjunction with 
him, and then to recede farther and farther till it is at its 
greateſt elongation, which will be firſt on one ſide and 
then on the other: but if we obſerve the apparent 
change of place of an inferior planet in the ſphere of 
the heavens, its direct motions, ſtations, and retrogra- 
dations, meaſuring its diameter frequently with. the 

| micrometer, 


plained. 
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micrometer, we ſhall find by its decreaſe at ſome times 


Explication and increaſe at others, that its diſtance from us is very 
of the Ce- conſiderably varied; fo that, taking the whole of its 


leftial Phe- 


courſe into conſideration, it appears to move in à very 


. complicated cnrve. See fig. I. and C. 
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As the ſuperior planets move in à larger orbit than 


Apprar- the earth, they can only be in conjunction with the 


ancesof the ſun when they are on 


ſuperior 
plancts cx- 


t ſide oppoſite to the earth; 
as, on the other hand, they are in oppoſition to him 
when the earth is between the ſun and them. They 
are in quadrature with him when their geocentric pla- 
ces are go? diſtant from that of the ſun. In order to 
underſtand their apparent motions, we ſhall ſuppoſe 
them to ſtand ſtill in ſome part of their orbit while the 
carth makes a complete revolution in hers ; in which 
caſe, any ſuperior planet would then have the follow- 
ing appearances : 1. While the earth is in her moſt 
diſtant ſemicircle, the motion of the planet will be di- 
rect. 2. While the earth is in her neareſt femicircle, 
the planet will be retrograde. 3. While the earth is 
near thoſe places of its orbit where a line drawn from 
the planet would be a tangent, it would appear to be 
ſtationary. Thos, in fig. 147. let abcd repreſent the 
orbit of the Earth; S the Sun; EFG an arc of the 
orbit of Jupiter ; ABC an are of the ecliptic projected 
on the ſphere of the fixed ſtars. Suppoſe Jupiter to con- 


tinue at F, while the earth goes round in her orbit accord- 


ing to the order of the letters ac d. While the earth 
is in the ſemicircle moſt diſtant from Jupiter going from 
a to 6 and from 6 to c, his motion in the heaven would 
appear direct, or from A to B and from B to C: but 
while the carth is in its neareſt ſemicircle cde, the mo- 
tion of Jupiter would appear retrograde from C io 
B and from B to A; for a, b,c, d, may be conſidered 
as ſo many different ſtations from whence an inhabitant 
of the earth would view Jupiter at different ſeaſons of 
the year, and a ſtraight line drawn from each of theſe 
ſtations, through F the place of Jupiter, and continu- 
ed to the ecliptic, would ſhow his apparent place there 
to be ſucceſſively at A, B, C, B, A. While the carth 
is near the points of contact 4 and c, 2 would 
appear ſtationary, becauſe the viſual ray drawn through 
both planets does not ſenſibly differ from the tangent 
Fa or Fc, When the earth is at , a line drawn from 
through 8 and F to the ecliptic, ſhows Jupiter to be 
in conjunction with the ſun at B. When the earth is 
at d, a line drawn from d through S, continued to the 
ecliptic, would terminate in à point oppoſite to B; 
which ſhows Jupiter then to be in oppoſition to the 
ſun: and thus it appears that his motion it direct in 
2 — but retrograde when in oppoſition with 

e ſun, 

The dire& motion of a ſuperior planet is ſwifter the 
nearer it is to a conjunction, and flower as it approach- 
es to à quadrature with the ſun. Thus, in fig. 144. 
let © be the ſun; the little circle round it, the orbit of 
the earth, whereof abcdefg is the moſt diſtant ſe- 
micircle : OPQ, an arc of the orbit of Jupiter ; and 
ABCDEFG, an arc of the ecliptic in the fohere of the 
fixed ſtars. If we 2 Jupiter to ſtand till at P, 
by the earth's motion from à to g, he would appear 
to move direct from A to G, deſcribing the unequal arcs 
AB, BC, CD, DE, EF, FG, in equal times. When 
the earth is at 4, Jupiter is in conjunction with the 


lun at D, and there his direct motion is ſwifteſt. When 
I 


J 


rt of her orbit where a line drawn Particular 


the earth is in that 
from Jupiter would touch it, as in the points e or g, 
Jupiter is nearly in quadr2ture with the ſun ; and 1. 
nearer the earth is to any of thoſe points, the lower is 
the geocentric motion of J 

DE are greater than BC or EF, and the ares BC and 
EF are greater than AB or FG, 

The retrograde motion af a ſuperior planet is ſwift- 
er the nearer it is to an oppoſition, and flower as it 
approaches to a quadrature with the ſun, Thus, let 
©, fig. 145. be the ſun ; the little circle round it the 
orbit of the earth, whereof g hik/mn is the neareſt 
ſemicircle ; OP, an arc of the orbit of Jupiter; NKG 
an arc of the echptic : If we ſuppoſe Jupiter to ſtand 
ſtill at P, by the carth's motion from g to n, he wonld 
appear to move retrograde from G to N, deſcribin 
the unequal ares GH, HI, IK, KL, LM, MN. 
in equal times. When the earth is at &, Jupiter ap- 
pears at K, in oppoſition to the ſun, and there his re- 
trograde motion is ſwifteſt. When the earth is either 
at £ or n, the points of contact of the tangents Pg 
and Py, Jupiter is nearly in quadrature with the ſun : 
and the nearer he is to either of theſe points, the flow- 
er is his retrogradation , for the arcs IK and KL are 
greater than HI or LM; and the arcs HI and LM are 

reater than GH or MN. Since the direct motion is 
wifteſt when the earth is at 4, and continues dimi- 
niſhing till it changes to retrogade, it muſt be inſen- 
ſible near the time of change: and, in like manner, 
the retrograde motion being ſwiſteſt when the earth is 
in A, and diminiſhing gradually till it changes to direct, 
muſt alſo at the time of that change be inſenſible; for 
any motion gradually decreaſing till it changes into a 
contrary one gradually increaſing, muſt at the time of 
the change be altogether inſenſible. 

The ſame changes in the apparent motions of this 
planet will alſo take place if we ſuppoſe him to go on 
flowly in his orbit ; only they will —— every year 
when the earth is in different parts of her orbit, and 
conſequently different times of the year. Thus, (fig. 
147.) let us ſuppoſe, that while the earth goes round 
her orbit Jupiter goes from F to G, the points of the 
earth's orbit from which Jupiter will now appear to 
be ſtationary will be a and ; and conſequently his 
ſtations mult be at a time of the year different from 
the former, Moreover, the conjunction of Jupiter 
with the ſun will now be when the earth is at f, and 
his oppoſition when it is at e; for which reaſon theſe 
alſo will happen at times of the year different. from 
thoſe of the preceding oppoſition and conjunction. 
The motion of Saturn is ſo flow, tbat it makes bat 
little alteration either in the times or places of his 
conjunction or oppoſition ; and no doubt the ſame will 
take place in a more eminent degree in the Georgium 
Sidus ; but the motion of Mars is ſo much ſwifter than 
even that of Jupiter, that both the times and places of 
his ns eG and oppolitions are thereby very much 
altered. | 

Fig. 148. exemplifies the geocentric motion of Jupi- 
ter in a very intelligible manner: where © repreſents 
the ſan ; the circle 1, 2, 3 4, the orbit of the earth, 
divided into twelve equal arcs for the twelve months of 
the year; PQ an arc of the orbit of Jupiter, containing 
as much as he goes through in a year, and divided in 
in like manner into twelye equal parts each as much 

as 


upiter ; for the arcs CD and 
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Vartiewlar 26 he goes throngh in a month. Now, ſuppoſe the 
Enplication earth to be at 1 when Jupiter is at 2, a line drawn 
— 1-7 throngh r and a ſhows Jupiter's place in the celeſtial 
nomens, Ecliptic o be at A. Ina month's time the earth will 
gn have moved from 1 to 2, Jnpiter from 4 to ; and a 
line drawn from 2 to s will ſhow his geocentric place 
to be in B. In another month, the earth will be in 3, 
and Jupiter at C, and conſequently his geocentric 
lace will be at C; and in like manner his place may 
e ſound for the other months at D, E, F, &c. It is 
likewiſe eaſy to obſerve, that his geocentric motion is 
direct in the arcs AB, BC, ED, DE; retrograde in 
EF, FG, GH, HI; and direct again in IK, KL, LM, 
MN. The inequality of his geocentric motion is like- 

wiſe apparent from the figure. 

A ſuperior planet is in apogee when in conjunction 
with the ſan, and in perigee when in oppoſition ; and 
every one of the ſuperior planets is at its leaſt poſſible 
diſtance from the earth where it is in perigee and peri- 
helion at the ſame time, Their apparent diameters 
are variable, according to their diſtances, like thoſe of 
the inferior planets; and this, as might naturally be 
expected, is moſt remarkable in the planet Mars, who 
is neareſt us. In his neareſt approach, this planet is 
25 times larger than when fartheſt off, Jupiter twice 

3243 and a half, and Saturn once and a half. 
Of the The honour of diſcovering the new attendant of the 
Georgium ſun, called the Georgium Sidus, is undoubtedly due to 
Siduss Mr Herſchel; though Mr Robiſon, profeſſor of Natu- 
ral Philoſophy in Edinburgh, has given ſtrong reaſons 
for ſuppoſing that it had been marked by ſeveral aſtro- 
nomers as 2 fixed ſtar. It was firſt obſerved by Mr 
Herſchel on the 13th of March 1781, near the foot of 
Caſtor, and his attention was drawn by its ſteady light. 


On applying an higher magnifying power to his tele- 


A* it appeared manifeſtly to increaſe in diameter; 
and rwo days after, he obſerved that its place was chan- 
ged. From theſe circumſtances he concluded, that it 

was a comet: and ſent an account of it 2s ſuch to the 
aſtronomer-royal, which very ſoon _ all over Eu- 

rope. It was not long, however, before it was known, 

22 by the Engliſh aſtronomers eſpecially, to be a planet. 
How 2 The circumſtances which led to this diſcovery were, 
ve red to be its vicinity to the ecliptic, the direction of its motion, 
4 planct. and its being nearly ſtationary at the time, in ſuch a 
manner as correſponds with the like appearances of the 

other planets. The French aſtronomers, however, ſtill 

imagined it to be a comet, although it had not that 

faint train of light which uſnally accompanies theſe 

bodies, nor would its ſucceſſive appearances correſpond 

with ſuch an hypotheſis ; ſo that they were at laſt ob- 

330 liged to own that it went round the ſun in an orbit 
Computa- nearly circular. Its motion was firſt computed on this 
tion of its principle by Mr Lexel profeſſor of aſtronomy at St 
diſtance, — barek ; who ſhowed, that a circular orbit, whoſc 
Kc. radius is about 19 times the diſtance of the earth from 
the ſun, would agree very well with all the obſervatiens 

which had been made during the year 1781. On the 

rſt of December that year it was in oppoſition with 

the ſan ; whence one of its ſtations was certainly deter- 

mined. In the mean time, however, as aſtronomers 

were every where engaged in making obſervations on the 

ſame ſtar, it occurred to ſome, that it might poſſibly have 

been obſerved before, though not known to be a pla- 


2 


net. Mr Bade of Berlin, who had juſt publiſhed a Particular 
work containing all the catalogues of zodiacal ſtars Ezplicatica 
which had appeared, was induced, by the obſervations % the Ce. 
which had been already made on the new planet, to al Phe- 
conſult theſe catalogues, in order to diſcover whether — 
any ſtar, marked by one aſtronomer and omitted by 
another, might not be the new planet in queſtion. In 
the conrſe of this inquiry, he found, that the ſtar, 
No 964 of Mayer's catalogue, had been unobſerved by 
others, and only once by Mr Mayer himſelf, fo that 
no motion could have been perceived by him. On 
this Mr Bade immediately directed his teleſcope to 
that part of the heavens where he might expect to find 
the ſtar marked in Mayer's catalogne, bat without ſuc- 
ceſs. At the ſame time, by the calculations already 
made concerning the new planet, he diſcovered, that 
its apparent place in the year 1756 ought to have been 
that of Mayer's ſtar, and this was one of the years in 
which he was buſted in his obſervations; and on far- 
ther inquiry it was found, that the ſtar 964 had been 
diſcovered by Mr Mayer on the 15th of September 
1756 : So that it is now generally believed, that the 
ſtar No 964 of Mayer's catalogue was the new planet 
of Herſchel. 

Before the end of the year 1782, it was found, that 
the angular motion of the planet was increaſing ; which 
ſhowed, that it was not moving in a eircle, bh in an 
eccentric orbit, and was approaching towards the ſun. 
Aſtronomers, therefore, began to inveſtigate the ine- 
ö. of this angular heliocentric motion, in order to 

iſcover the form and poſition of the ellipſis deſcribed. 
This was a very difficult taſk, as the ſmall inequality 
of motion ſhowed that the orbit was nearly circular, 
and the arch already deſcribed was no more than one- 
fiftieth part of the whole circumference. It was, how- 
ever, by no means eaſy, from the variation of curya- 
ture diſcoverable in this ſmall arch, to determine to 
what part of the circumference it belongs : though the 
Profe ſſor is of opinion, that the ſuppoſition of its being 
the ſtar 964 of Mayer's catalogue renders the calcula- 
tion eaſy. On this ſuppoſition, its motion has been 
calculated by ſeveral aſtronomers, as well as by Mr Ro- 
biſon himſelf. He obſerves, however, that if we do 
not admit the identity of theſe ſtars, near half a cen- 
tury muſt elapſe before we can determine the elements 
of this planet's motion with a preciſion equal to that of 
the others, 

Some aſtronomers are of opinion, that the new pla- 
net is the ſame with the ſtar N' 34 Tavri of the Bri- 
tannic catalogue. In this caſe (ſays Mr Robiſon), 
the elements will agree very well with Flamſtead's ob- 
ſervation of that ſtar on December 13th 1690, being 
only 40%, or perhaps only 12%, to the weſtward of it; 
but the latitude differs more than two minutes from 
Flamſtead's latitude, which is properly deduced from 
the zenith diſtance. This is too great an error for him 
to com mit in the obſervation ; and we ſhould therefore 
reje& the ſuppoſition on this account alone: But there 
are ſtronger reaſons for rejecting it, ariſing from the 
diſagreement of thoſe elements with the obſervations 
made on the ſtations of the planet in October 1781 
and in March and October 1782, which give a very 
near approximation of its diſtance from the ſan. When 
compared with obſervations of the planet ncar its ſta- 

tonary 
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Particular tionary points in the ſpring, they give the geocentric 
Explication latitude conſiderably too great, while they give it too 
of the Ce- ſmall for the ſimilar obſervations in autumn. 

— As the times of conjunction, utmoſt elongation, di- 
—.— rect or retrograde motions of the inferior planets, de · 
331 pend on the combinations of their motions in their or- 
To find the hits with the motion of the earth in its orbit; auy of 
times theſe appearances will be more frequent in Mercury than 
jr! 4 pur in Venas, becauſe the former moves with a ſwiiter mo- 
inte the tion in his orbit, and conſequently mult more frequent- 
ſame appa- ly paſs through thoſe places where he is in conjunction, 
rent ſitua- &c, The time in which any of the interior planets 
dien. will return into a given ſituation, may be known by 
the following examples. Let fig. 149. repreſent the 
orbits of Venus and the earth. Let the carth be at E, 
Venus at V, when ſhe is in the inferior conjunction 
with the ſun in 7. From 8, Venus and the earth 
would appear in conjunction in : let Venus go round 
her orbit, and return to V; the earth taking longer 
time to go round than Venus, will, in the mean time, 
go from E, only through a part of her orbit, and Ve- 
nus muſt overtake the earth before ſhe can have ano- 
ther inferior conjunction ; that is, ſhe muſt, beſides an 
entire revolution, which is equal to four right angles, 
go through as much more angalar motion round the 
ſan as the earth has done in the mean time, ſo as to be 
in a right line between the ſun and the earth. Sup» 
poſe this is to happen when the earth is got io F and 
Venus tv T, the angular motions of the earth and 
Venus performed in the ſame times are reciprocally 
as their periodical times: and therefore as the perio- 
dical time of the earth is to the periodical time of 
Venus; ſo is the angular motion of Venus, which is 
equal to four right angles, added to the angular mo- 
tion of the earth, in the time between two like con- 
junctions of Venus, to the — motion of the carth 
in the ſame time: and therefore, by diviſion of pro- 
portion, as the difference between the periodical times 
of Venus and the earth is to the periodical time of 
Venus; ſo are four right angles, or 360%, to a fourth 
quantity ; namely, to the angular motion or number 
of degrees which the carth gocs in her orbit from the 
time of one conjunction of Venus to the next conjunc- 
tion of the ſame kind. Now the periodical time of 
the earth is 365 days 6 hours or 8766 hours; the 
period of Venns 224 days 16 hours or 5392 hours ; 
the difference is 3374 hours. Say then, As 3374 is to 
5392, ſo are four right angles, or 360 degrees, to a 
fourth number, which is 575% which the carth goes 
through in a year and 213 days. Were Venus there- 
fore this day in an inferior conjunction with the ſun, it 


Fucl. Elm. 
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conjunction of the ſame kind; and this alteration in 
time occaſions a proportionable change in place : fo 
that if one conjunction be in V, the next ſimilar con- 
junction will be in g. The time between any ſitua- 
tion of Mercury, with regard to the ſun and the earth, 
and another like ſituation, may be found by the ſame 
method, The periodical time of the carth is 8766 
hours; the period of Mercury 87 days 23 hours or 
2111 hours; the difference 6655 hours. Say then, 
As 6655 is to 2111, fo are four right angles or 360% 
to 113%, through which the earth paſſes in 116 days. 
If therefore Mercury were to be this day in his infe- 
Vor. II. 
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would be a year and 218 days before the come into another 


$13 

rior conjunction, it would be 116 days beſore he were Particular + 

in a ſimilar ſituation, Explicatian 
This problem is commonly reſolved in another man- f the Ce- 

ner. Aſtronomers compute the diurnal heliocentric — 

motions of Venus and of the earth: the difference o. 

theſe motions is the diurnal motion of Venus from the 

earth, or the quantity by which Venus would be ſcen . 

to recede from the earth every day by a ſpectator 

placed in the ſun : thus the mean motion of Venus is 

every day about 59 minutes and 8 ſeconds ; the diffe- 

rence is 37 minutes. Say, therefore, As 37 minutes is 

to 369, or to 21,600 minutes, ſo is one day to the time 

wherein Venus, having left the earth, recedes from 

her 360 degrees; that is, to the time wherein ſhe re- 

turns to the carth again, or the time between two con- 

junctions of the ſame kind. 332 
The times are here computed according to the 15 25 d the 

mean or equable motions of the planets ; and this is true times 

therefore called a mean conjunction: but becauſe Ve- of the con- 

nus and the earth are really carried in elliptic orbits, junctions, 

in which their motions are ſometimes ſwiiter and ſome- GE 

times ſlower, the true conjunctions may happen ſome 3 

days either ſooner or later than what theſe rules will * 

give. The time of the true conjunction is to be com- 

pron from that of the mean conjunction in the fol- 

owing manner, Find by aſtronomical tables the places 

of Venus and the earth in the ccliptic, from which we 

ſhall have the diſtance of the two as ſeen from the ſun ; 

compute alſo for the ſame time the triangular motions 

of theſe two planets for any given time, ſuppoſe ſix 

hours; the difference of theſe two motions will give 

the acceſs of Venus to the earth, or her receſs from 

it in fix hours: then fay, as this difference is to the 

arc between the places of Venus and the earth at the 

time of a mean conjunction, fo is ſix hours to the time 

between the mean conjunction and the true. This 

time added to or ſubtracted from the time of the mean 

conjunction, according as Venus is in antecedence or 

conſequence from the earth, ſhows the time of their 

true conjunction, 
With regard to the conjunclions, oppoſitions, direct 

and retrograde motions, &c. of the ſuperior planets, as 

they depend on the combinations of their motions with 

that of the earth, they will be mvre frequent in Saturn 

than in Jupiter, in Jupiter than in Mars, but moſt fre- 

quent of aj] in the Georgium Sidus ; becauſe the flow- 

er the motion of the planet is, the ſooner the earth 

will overtake it, ſo as to have it again in any given ſi- 

tuation. Thus, ſappoſe Saturn to be in conjunction 

with the ſun in Y, if he were to ſtand ſtill for one 


year, then he would again be in conjunction in ; 


but as he goes on ſlowly, according to the order of the 
ſigns, about 129 annnally, the earth muſt go through 
almoſt 130 more than an entire revolution; ſo that 
there will be almoſt a year and 13 days between any 
conjunction between the Sun and Saturn and the con- 
junction immediately following. As Jupiter moves in 
his orbit with greater velocity than Saturn, the earth 
muſt have a proportionably 1 ſpace added to the 
year ; and as Mars moves ſwifter ſtill, the time be- 
twixt any two of his conjunctions muſt be ſtill lon- 
er. 

The time when a ſupcrior planet will return into 
any given ſunation may be found by the methods al- 
3 T | ready 
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Particular 


1 


reid laid down for the inferior planets, Thus, the 


Erphicat ion mean diarnal motion of the carth is aboat 59“ 87 ; 
+ of the Ce- the mean motion of Saturn in 2 = is only two mi- 
0 


beſtial Phe- 


nutes ; the difference 57” 59. Say therefore, As 57' 8” 


rie 36, or 21, 600 minutes, fo is one day to the 


333 
Diſtance, 


Nc. of the 
earth, 


ſpace of time wherein the carth having left Saturn re- 
cedes from him 3599 ; thx is, to the time of her re- 
turn to Saturn again, or the time between two con- 
junctions, oppoſitions, or other like aſpects. This 
time will be found 378 days, or one year and 13 days. 
The mean motion of Jupiter in a day is 4 59# ; the 
difference between this and the earth's diurnal motion 
is 54” 599. Say then, As 54' 59” are to 360 or 21, 6007, 
ſo is one day to the ſpace of time when the carth, ha- 
ving left Jupiter, will overtake him again ; which will 
he found to be 393 days, or one year and 33 days. 
The mean motion of Mars is 21' 27” ; the difference 
between which and the earth's diurnal motion is 27” 
41”, Say then, As 27” 41” are to 360% or 21, 600, fo 
is one day to the ſpace of time wherein the carth, ha- 
ving left Mars, recedes from him 3609 ; which will be 
found tWo years and 5o days. The true conjunctions, 
&. may be found ia the ſuperior planets as in the in- 
ſerior, 

The earth is the next planet above Venus in the 
ſyſtem, It is 95,173,000 miles from the ſan ; and 
gocs round him in 365 days 5 hours 49 minutes, from 
any equinox or ſolſtice to the fame again ; but from 
any fixed (tar to the ſame again, as ſcen from the ſun, 
in 365 days 6 hours 9 minutes ; the former being the 
length of the tropical year, and the latter the length 
of the ſidereal. It travels at the rate of 68,000 miles 
every hour ; which motion, thongh upwards of 140 
times ſwifter than that of a cannon ball, is little more 
than half as ſwift as Mecury's motion in his orbit. 
The earth's diameter is 7970 miles; and by turning 
round its axis every 24 hours from welt to caſt, it 
cauſes an apparent diurnal motion of all the heaven- 
ly bodies from caſt to weſt. By this rapid motion of 
the earth on its axis, the inhabitants about the equator 
are carried 1042 miles every hour, whilſt thoſe on the 
parallel of London are carried only about 580, beſides 
the 63,000 miles by the annual motion abovemention- 
ed, which is common to all places whatever. 

That the carth is of a globular figure may be pro- 
ved from ſeveral different and evident circumſtances. 
1. When we arc at ſea on board a ſhip, we may be 
out of ſight of land when the land is near cnough to 
be viſible if it were not hid from our eye by the con- 
vexity of the water. Thus, let ABCD (fig. 154.) re- 

reſent a portion of the globe of our 72 Let M 

the top of a mountain; this cannot be ſeen by a 
perſon on board the ſhip at B, becauſe a line drawn 
from M to his eye at E is intercepted by the convexi- 
ty of the water, but let the ſhip come to C, then the 
mountain will be viſible, becauſe a line may be drawn 
from M to his eye at E. 2. The higher the eye, the 
further will the view be extended. It is very common 


—— 


r. 


can do when they ſtand upon deck. 


the greateſt diſtance. 
to ſea, we (hall continue to ſee the maſt after the hell 
or boy of the ſhip diſappears, and the top of the maſt 
will continue to be ſcen the longeſt, If a ſhip is co- 
ming towards us, the top of the maſt comes firit in 
view, and we ſee more and more till at laſt che hull ap- 
pears, If the ſurface of the fea were a flat plain 
(fig. 155.), 2 line right be drawn from any object ſi- 
tuated upon it, as the ſhip D, to the eye, whether 
placed high or low, at A or B. In this caſe, any ob- 
ject upon the earth or ſca, would be viſible at any di- 
ſtance which was not ſo great as to make the appcar- 
ance of it too faint, or the angle under which it ap- 

ars too ſmall, to be ſeen by us. An object would 

e viſible at the ſame diſtance, whether the eye were 
high or low. Not the higheſt, but the largeſt, objects 
would be viſible to the greateſt diſtance, ſo that we 
ſhould be able to ſce the hulk of a ſhip further off than 
the maſt: All which is contrary to experiencc. 
4. Several navigators, ſuch as Ferdinand Magellan, 
Sir Francis Drake, Captain Cook, have failed round 
the globe; not in an exact circle, the land preventin 
them, but by going in and out as the ſhores nay, 
to lie. 5. All the appearances in the heavens are the 
ſame, whether at land or ſea, 6. Eclipſes of the moon 
ariſe from the thadow of the earth, and this ſhadow is 
always circular. Although the earth preſents, during 
ſeveral hoars, different portions of its ſurface to the 
moon, yet (till the ſhadow is round. The ſmall ine- 
qualitics upon the ſurface of the earth bear no kind of 
proportion to its magnitude ſufficient to alter the ap- 
pearance of its ſhadow. 

The earth's axis makes an angle of 23; degrees 


with the axis of its orbit, and keeps always the ſame 


oblique direction, inclining nearly to the ſame fixed 
ſtars (a) throughout its annual courſe, which cauſes 
the returns of ſpring, ſummer, autumn, and winter. 


f the Ce- 


ſtand on ſhore, the bigheſt part of a ſhip is viſible at _ Phe. 


It a (hip is going from us out — 


s 334 
That the ſun, and not the earth, is the centre of onr Demon- 


ſolar ſyſtem, may be demonſtrated beyond a poſſibility ſtration of 


of doubt, from conſidering the forces of gravitation the. 


and projection, by which all the celeſtial bodies are 
retained in their orbits. For, if the ſun moves about 
the earth, the earth's attractive power muſt draw the 
ſun towards it from the line of projection ſo as ts 
bend its motion into a curve: But the ſun being at 
leaſt 227,000 times as heavy as the carth, by being ſo 
mach weightier as its quantity of matter is greater, it 
muſt move 227,000 times as ſlowly towards the carth 
as the earth docs towards the ſun ; and conſequently 
the earth would fall to the ſun in a ſhort time, if it 
had not a very ſtrong projectile motion to carry it off. 
The earth, therefore, as well as every other planet in 
the ſyſtem, muſt have a reQilineal impulſe, io prevent 
its falling into the ſun. To fay, that gravitation re- 


tains 


(a) 


— 


This is not ſtrictly true, as will appear when we come to treat of the receſſion of the equi- 


noctial points in the heavens, which receſſion is equa) to the deviation of the earth's axis from its paral- 


leliſm: but this is rather too ſmall to be ſenſible in au age, except to thoſe who make very nice ob- 
ſervations. 
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for ſailors from the top of the maſt of a ſhip to diſco- Particular 
ver land or thips at a mach greater diſtance than they Explication 
3. When we ® 


PR 


Sect. V. & 16 ED RESI EAT; 315 


Particular tains all the other planets in their orbits without af- 
Explication fecting the carth, which is placed between the orbits 
of the Ce- of Mars and Venns, is as abſurd as to ſuppoſe that fix 


lefHal Phe- 


335 
From the 


proportion- place throughout the ſolar ſyſtem, in another light, it 


cannon-bullets might be projected upwards to diffe- 
rent heights in the air, and that five of them ſhould 
fall down to the ground; but the ſixth, which is nei- 
ther the higheſt nor the loweſt, ſhould remain ſuſpend- 
ed in the air without falling, and the earth move round 
about it. 

There is no ſach thing in nature as a heavy body 
moving round a light one as its center of motion. A 
pebble faſtened to a mill-ſtone by a ſtring, may by an 
eaſy impulſe be made to circulate round the mill-ſtone : 
but no impulſe can make a mill-ſtone circulate round a 
looſe pebble ; for the mill-ſtone would go off, and carry 
the pebble along with it. 

The ſan is ſo immenſely bigger and heavier than the 
earth, that, if he was moved out of his place, not 
only the earth, but all the other planets, if they were 
united into one maſs, would be carried along with the 
ſun as the pebble would be with the mill-ſtone. 

By conſidering the law of gravitation, which takes 


al decreaſe yill be evident that the earth moves round the ſun in a 
0 year, and not the ſun round the earth. It has been 


obſerved, that the power of gravity decreaſcs as the 
ſquare of the diſtance increaſes; and from this it fol- 
lows with mathematical certainty, that when two or 
more bodies move round another as their centre of mo- 
tion, the ſquares of their periodic times would be to one 
another in the ſame proportion as the cubes of their 
diſtances from the central body. This holds preciſely 
with regard to the planets round the ſun, and the ſa- 
tellites round the planets; the relative diſtances of all 
which are well known. But, if we ſuppoſe the ſun to 
move round the earth, and compare its period with the 
moon's by the above rule, it will be found that the 
ſan would take no leſs than 173,510 days to move 
round the earth ; in which caſe our year would be 475 
times as long as it now is. To this we may add, that 
the aſpects of increaſe and decreaſe of the planets, the 
times of their ſeeming to ſtand ſtill, and to move direct 
and retrograde, anſwer preciſely to the earth's motion, 
bat not at all to the ſun's, without introducing the moſt 
abſard and monſtrous ſuppolitions, which would deſtroy 
all harmony, ordcr, and ſimplicity, in the ſyſtem. 
Moreover, if the earth be fuppoſed to ſtand ſtill, and 
the ſtars to revolve in free ſpaces about the earth in 24 
hours, it is certain that the forces by which the ſtars 
revolve in their orbits are not directed to the earth, but 
to the centres of the ſeveral orbits, that is, of the ſe- 
veral parallel circles which the ſtars on different ſides 
of the equator deſcribe 8 day: and the like inſe- 
rences may be drawn from the ſippoſed diurnal motion 
of the planets, ſince they are never in the cquinoctial 
but twice, in their courſes with regard to the ſtarry 
heavens, But, that forces ſhould be directed to no 
central body, on which they phyſically depend, but 
to innumerable imaginary points in the axis of the 
earth produced to the poles of the heavens, is an hy- 
pothelis tov abſurd to be allowed of by any rational 
creature, And it is itil more abſurd to imagine, that 
theſe forces ſhould increaſe exactly in proportion to 
the diſtances from this axis; for this is an indication 
dl an incrcaſe to infinity ; whereas the force of attrac- 


tion is found to decreaſe in receding from the fountain Particular 
trem whence it flows. But the farther any ſtar is from Explication 
the quieſcent pole, the greater maſt be the orbit which __ ok 
it deſcribes; and yet it appears to go round in the — 
ſame time as the neareſt ſtar to the pole does. And if 
we take into conſideration the twofold motion obſerved 
in the ſtars, one diurnal round the axis of the earth in 
24 hours, and the other round the axis of the ecliptic 
in 25,920 years, it would require an explication of ſuch 
a perplexed compoſition of forces, as could by no means 
be reconciled with any phyſical theory. 336 
The ſtrongeſt objection that can be made againſt Objection 
the carth's motion round the ſan is, that in oppoſite Sint the 
points of the earth's orbit, its axis, which always keeps ©*Þ's me- 
a 2 direction, would point to different fixed ſtars; eckt 
which is not found to be fact. But this object ion is 
eaſily removed, by conſidering the immenſe diſtance of 
the ſtars in reſpect of the diameter of the earth's orbit; 
the latter being no more than a point when compared 
to the former. If we wy a ruler on the ſide of a table, 
and along the edge of the ruler view the top of a ſpire 
at ten miles diſtance; then lay the ruler on the oppoſite 
ſide of the table, in a parallel ſituation to what it had 
before, and the ſpire will {till appear along the edge of 
the rule; becauſe our eyes, even when alliſted by the 
beſt inſtruments, are incapable of diſtinguiſhing ſo ſmall 
a change at ſo great a diſtance, 437 
Dr Bradley, our late aſtronomer-royal, found by a Earth'smo- 
long ſeries of the moſt accurate obſervations, that there tion de- 
is a ſmall apparent motion of the fixed ſtars, occaſioned monſtrated 
by the aberration of their light; and ſo exactly an- —_— 
ſwering to an annual motion of the earth, as evinces ,F light. 
the ſame, even to a mathematical demonſtration, He 
conſidered this matter in the following manner : be 
mn— CA, fig. 33. to be a ray of light falling per- 
pendicularly upon the line BD; that if the eye is at 
reſt at A, the object mult appear in the direction AC, 
whether light be propagated in time or in an inſtant. 
But if the eye is moving from B towards A, and light 
is propagated in time, with a velocity that is to the 
velocity of the eye, as CA to BA; then light moy» 
ing from C to A, whilſt the eye moves from B to A, 
that particle of it by which the obje& will be diſcerned 
when the eye comes to A, is at C when the eye is at 
B. Joining the points BC, he ſuppoſed the line CB 
to be a tube, inclined to the line BD in the angle 
DBC, of ſuch diameter as to admit but one particle 
of light, Then it was eaſy to conceive, that the par- 
ticle of light at C, by which the object mult be ſeen, 
when the eye, as it moves along, arrives at A, would 
paſs through the tube BC, it it is inclined to BD in 
the the angle BDC, and accompanics the eye in its 
motion from Bto A; and that it could not come to the 
eye placed behind ſuch a tube, if it had any other in- 
clination to the line BD. If, inſtead of ſuppoſing CB 
ſo ſmall a tube, we imagine it to be the axis of a lar- 
ger; then, forthe ſame reaſon, the particle of light at 
C would not paſs through the axis, unleſs it is inclined 
to BD in the angle CBD. In like manner, if the eye 
moved the contrary way, from D towards A, with * 
ſame velocity, then the tube muſt be inclined in the 
angle BCD. Although, therefore, the true or real 
place of an object is perpendicular to the line in whick 
the eye is moving, yet the viſible place will not be ſo; 
ſince that, no doubt, mult be in the direction of the 
be i 8 tube 
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Particular tube ; but the difference between the true and appa- 
Pxplication rent place will be cateris paribus, greater or leſs, ac- 
of the Ce- cording to the different proportion hetween the velo- 
— city of light and that of the cye, So that, if we could 
—_—  / ſappoſe that light was 27,19 coane in an inſtant, then 
there would be no difference between the real and vi- 
ſible place of an object, although the eye was in mo- 
tion: for in that caſe, AC being infinite with reſpec 
4% AB, the angle ACB, the difference between the 
true and viſible place, vaniſhes. But if light be pro- 
pagated in time, it is evident, from the foregoing con- 
ſiderations, that there will be always a difference be- 
tween the real and viſible place of an object, unleſs 
the eye is moving either directly towards or from the 
object. And in all cafes the ſine of the difference be- 
tween the real and viſible place of the object will be to 
the ſine of the viſible inclination of the object to the 
line in which the eye is moving, as the velocity of eye 
is to the velocity of light. | | 
He then ſhows, that if the carth revolve round the 
ſan annually, and the velocity of light be to the velo- 
city of the earth's motion in its orbit, as 1000 to 1, 
that a ſtar really placed in the very pole of the ecliptic 
would, to an eye carried along with the earth, ſeem 
to change its place continually ; and, neglecting the 
fmall difference on the account of the earth's diurnal 
revolution on its axis, would ſeem to deſcribe a circle 
round that pole every way diſtant from it 2; ; ſo that 
its longitude would be varied through all the points of 
the ecliptic every year, but its latitude would always 
remainthe ſame. Its right aſcenſion would alſo change, 
and its declination, according to the different ſituation 
of the fun with reſpect to the equinoctial points, and 
its apparent diſtance from the north pole of the equa- 
tor, would be 7” lcfs at the autumnal than at the ver- 
nal equinox. 


Ve'ocity of By calculating exactly the quantity of abberra- 
light. tion of the fixed ſtars from their place, he found that 


light came from the ſun tous in 8 13”; ſo that its ve- 
locity is to the velocity of the earth in its orbit as 

339 10, 201 fOl. 
Errors in It muſt here be taken notice of, however, that Mr 
the obſer- Nevil Maſkelyne, in attempting to find the parallax of 


vation of Sirius, with à ten-tect ſector, obſerved that by the 
imall an- friction of the plummet line on the pin which ſuſpend- 
dier ed it, and error of 10%, 20, and ſometimes 30”, was 
committed. The pin was „, of an inch diameter; and 
though he reduced it to ,, of an inch, the error ſtill 
amoanted to 2”, All obſervations, therefore, that have 
hitherto been made in order to diſcover the parallax of 
340 the fixed ſtars, are to he diſregarded. 
Another It is alſo objected, that the ſun ſeems to change his 


objection place daily, ſo aso make a tour round the ſtary hea- 
againſt the vens in a year, But whether the ſun or earth moves, 
earth's mo- this appearance will be the ſame, ſor when the earth 
2 is in any part of the heavens, the ſun will appear in the 
wer ed. a 

oppoſite, And therefore, this appearance can be no 

obje ction againſt the motion of the earth. 
It is well known to every perſon who has ſailed on 
ſmooth water, or been carricd by a ſtream in a calm, 
that, however faſt the veſſel goes, he does not feel its 
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progreſſive motion. The motion of the earth is in- Particular 
comparably more ſmooth and uniform than that of a Explicaticn 
ſhip, or any machine made and moved by human art 1 
and theretore it is not io be imagined that we can ſee] || * 
its motion. — 
We find that the ſun, and thoſe planets on which 
there are viſible ſpots, turn round their axis: for the 
ſpots move regularly over their diſks 6050 From hence 
we may reaſonably conclude, that the other planets on 
which we ſee no ſpots, and the earth, which is likewiſe 
a planet, have ſuch rotations. But being incapable of 
leaving the earth, and 2 it at a diſtance, and its 
rotation being ſmooth and uniform, we can neither fee 
it move on its axis as we do the planets, nor feel our- 341 
ſelves affected by its motion. Yet there is one effect of Argument 
ſuch a motion, which will enable us to judge with cer- for the 
tainty whether the carth revolves on its axis or not, earth me- 
All globes which do not turn round their axis will be wr" — 
perfect ſpheres, on account of the equality of the weight 441 — 
of bodies on their ſurfaces; eſpecially of the fluid paris. 
But all globes which turn on their axes will be oblate 
2 s; that is, their ſurfaces will be higher or far- 
ther from the centre in the equatorial than in the polar 
regions: for as the equatorial parts move quickeſt, 
they will recede fartheſt from the axis of motion, and 
enlarge the equatorial diameter. That our earth is 
really of this figure, is demonſtrable from the unequal 
vibrations of a pendulum, and the unequal lengths of 
degrees in different latitudes. Since then the earth is 
higher at the equator than at the poles, the ſea, which 
naturally runs downward, or toward the places which 
are neareſt the centre, would run towards the polar re- 
gions, and leave the equatorial parts dry, if the cen- 
trifugal force of theſe parts, by which the waters were 
carried thither, did not keep them from returning. 
The earth's equatorial diameter is 36 milcs longer than 
its axis. 342 
Bodies gear the poles are heavier than thoſe towards Weight of 
the equator, becauſe they are nearer the carth's centre, bodics in- 
where the whole force of the earth's attraction is accu- a 
mulated. They are alſo heavier, becauſe their centri- ©? 
fugal force is leſs, on account of their diurnal motion 
being flower. For both theſe reaſons, bodies carried 
from the poles toward the equator gradually loſe 
their weight. Experiments prove, that a pendulum 
Which vibrates ſeconds near the poles vibrates ſlower 
near the equator, which ſhows that it is lighter or leſs 
attracted there. To make it oſcillate in the ſame time, 
it is found neceſſary to diminiſh its length. By com- 
paring the different lengths of pendulums ſwinging 
feconds at the equator and at London, it is found 
that a pendulam muſt be 2% % lines ſhorter at the 
equator than at the poles, A line is a twelfth part of 
an inch. 
If the earth turned round its axis in 84 minutes 43 
ſeconds, the cemrifugal force would be equal to the 
power of pravity at the equator: and all bodies there 
would entirely loſe their weight. If the carth revolved 
quicker, they would all fly oft and leave it. 
'A perſon on the earth can no more be ſenſible of its 
undiſturbed motion on its axis, than one in the cabbin 


of 


— 


— 
— 


(v.) This, however, muſt be underſtood with ſome degree of limitation, as will evidently appear from 


what 


s been already ſaid concerning the variable motion both of the ſpots of the fun and planets. 
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Frregularities of the Abbons Motion . 


Plate LXXVII 


' fig 169 


6 i 
Inrgulamiia of the Moons Motion . 
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Particular of a ſhip on ſmooth water can be ſenſible of the ſhip's 
Explication motion when it turns gently and. uniformly round. It 
of the Ce- js therefore no argument againſt the earth's diurnal 
1-ſtial Phe- motion, that we do not feel it: nor is the apparent 
nomens. .yolutions of the ccleitial bodies every day a proof of 
the reality of theſe motions; for whether we or they 
revolve, the appearance is the very ſame. A perſon 
looking through the cabin-windows of a ſhip, as 
ſtrongly fancics the objects on land to go round when 
3% the ſhip turns as if they were actually iu motion. 
Farth'smo- If we could tranilate ourſclyes from planet to planet, 
tion proved we ſhould till find that the ſtars would appear of the 
fromehece- ſame magnitudes, and at the ſame diſtances from each 
l:{tial ap- other, as they do to us here; becanſe the width of the 
u difer- remotelt planct's orbit bears no ſenſible proportion to 
pars lancts, the diſtance of the ſtars, But then the heavens would 
F ſcem to revolve about very different axes ; and conſe- 
uently, thoſe quieſcent points, which are our poles in 
the heavens, would ſcem to revolve about other points, 
which, though apparently in motion as ſeen from the 
earth, would be at reſt as ſeen from any other planet. 
Thus the axis of Venus, which lies at right angles to 
the axis of the earth, would have its motionleſs poles 
in two oppoſite points of the heavens lying almoſt in 
our equinoctial, where the motion appears quickeſt, 
becauſe it is ſceming}y performed in the greateſt circle : 
and the very poles, which arc at reſt to us, have the 
quickeſt motion of all as ſeen from Venus. To Mars 
and Jupiter the heavens appear to turn round with 
very different velocities on the ſame axis, whofe poles 
are about 23; degrees from ours. Were we on Jupi- 
ter, we ſhould be at firſt amazed at the rapid motion of 
the heavens ; the ſun and ſtars going round in 9 hours 
56 minutes. Could we go from thence to Venus, we 
ſhould be as much farprifed at the ſlowneſs of the hea- 
venly motions ; the fun going but once round in 584 
hours, and the ſtars in 540. And could we go from 
Venus to the moon, we ſhould ſee the heavens turn 
round with a yet ſlower motion; the ſun in 708 hours, 
the ſtars in 655. As it is impoſſible theſe various cir- 
cumvolutions in ſuch different times, and on ſuch dif- 
ferent axes, can be real, ſo it is unreaſonable to ſuppoſe 
the heavens to revolve about our earth more than it 
does about any other planet. When we reflect on the 
vaſt diſtance of the fixed ſtars, to which 190,000,000 
of miles, the diameter of the earth's orbit, is but a 
point, we are filled with amazement at the immenſuy 
of their diſtance. But if we try to frame an idea of 
the extreme rapidity with which the ſtars muſt move, 
if they move round the earth in 24 hours, the thought 
becomes ſo mnch too big for our imagination, that we 
can no more conceive it than we doinfinity or cternity. 
If the ſun was to go round the earth in 24 hours, he 
muſt travel upwards of 300,000 miles in a minute: but 
the ſtars being at leaſt 400,000 times as far from the 
ſun as the ſan is from us, thoſe about the equator muſt 
move 400,000 times as quick, And all this to ſerve 
no other purpoſe than what can be as fully and much 
more {imply obtained by the earth's turning round eaſt- 
ward, as on an axis, every 24 hours, cauſing thereby 
an apparent diurnal motion of the ſun weſtward, and 


44 bringing about the alternate returns of day and night. 
Another As to the common objections againſt the earth's 
WMaction motion on its axis, they are all eaſily anſwered and ſet 
euwcred, 


alide, That it may turn without being ſcen or felt 


T & © MO 6M 
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by us to do ſo, has been already ſhown. . But ſome Particular 

are apt to imagine, that if the earth turns eaſtward (as Explication 

it certainly does if it turns at all), a ball fired perpen- w__ —4 

dicularly upward in the air muſt fall conſiderably weſt- n 

ward of the place it was projected from. The objec wy 

tion, which at firſt ſeems to have ſome weight, will be 

found to have none at all, when we conſider that the 

gun and ball partake of the earth's motion ; and there- 

ore the ball being carried forward with the air as 

= as the carth and air turn, muſt fall down on the 

ame place, A ſtone let fall from the top of a main- 

maſt, if it meets with no obſtacle, falls on the deck as 

near the foot of the maſt when the ſhip ſails as when 

it does not, If an inverted bottle full of liquor be 

hung up to the ceiling of the cabin, and a ſmall hole 

be made in the cork to let the liquor drop through on 

the floor, the drops will fall juſt as far forward on the 

floor when the ſhip fails as when it 1s at reſt, And 

gnats or flies can as caſily dance among one another 

in a moving cabin as in a fixed chamber, As for 

thoſe ſcripture expreſſions which ſeem to contradict the 

carth's motion, this general anſwer may be made 10 

them all, viz. It is plain from many inſtances, that the + 

ſcriptures were never intended to inſtruct us in philo- 

ſophy or aſtronomy ; and therefore on thoſe ſuhjects 

expreſſions are not always to be be taken in the literal 

ſenſe, but for the moſt part as accommodated to the 

common apprehenſions of mankind. Men of ſenſe in 

all ages, when not treating of the ſciences purpoſely, 

have followed this method : and it would be in vain to 

follow any other in addreſſing ourſelves to the vulgar, 

or bulk of any community. 345 
The following experiment will give a plain idea of Diurnal 

the diurnal or annual motions of the earth, together motion of 

with the different lengths of days and nights, and all the carth, 

the beautiful variety of ſcaſons, depending on thoſe — 4 

motions. 


Take about ſcven ſeet of ſtrong wire, and bend it . 
into a circular form, as a be d, which being viewed ob- luſtrated by 
liquely, appears clliptical, as in the figure. Place a experiment 
lighted candle on a table; and having fixed one end of Fig · 172- 
a ſilk thread K to the north pole of a ſmall terreſtrial 
globe H, about three inches diameter, cauſe another 

erſon to hold the wire circle, ſo that it may be paral- 

el to the table, and as high as the flame of the candle 
I, which ſhould be in or near the centre. Then hav- 
ing twiſted the thread as towards the left hand, that”) 
by untwiſting it may turn the globe round caſtward, 
or contrary to the way that the hands of a watch move, 
hang the globe by the thread within this circle, al- 
moſt contiguous to it; and as the thread untwiſts, the 
globe (which is enlightened half round by the candle 
as the earth is by the ſun) will turn round its axis, and 
the different places npon it will be carried through the 
light and dark hemiſpheres, and have the appearance 
of a regular ſucceſſion of days and nights, as our earth 
has in reality by ſuch a motion. As the globe turns, 
move your hand ſlowly, ſo as to carry the globe round 
the candle according to the order of the letters a bed, 
keeping its centre cven with the wire circle; and you 
will perceive, that the candle, being ſtill perpendicular 

to the equator, will enlightcn the globe from pole to 
pole in its whole motion round the circle; and that 
every place on the globe goes equally through the 
light and the dark, as it turns round by the untwiſt- 


ing 
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Particular ing of the thread, and therefore has a perpetual equi- 
Explication nox, The globe thus turning ronnd repreſems the 
of the Ce- earth turning round its axis, and the motion of the 
leſtial The- 5 


globe round the candle repreſcnis the earth's annual 


Fect. v. 


through the quarter A, the north pole rece des ſtill far- Partieular 
ther ino the dark hemi'phere, and the ſouth pole ad- Explicaticy 
vances more into the habt, as the globe comes nearer af the Ce. 


. p : Icftial Phe. 
nomens. to S: and when it comes there at F, the candle is | 


notion round the fun ; and ſhows, that it the earih's 


orbit had no inclination to its axis, all the days and 
nights of the year would be _— long, and there 
would be no different ſcaſons. Hence alſo it appears 
why the planets Mars and Jupiter have a perpetual e- 
quinox, namely, becauſe their axes are perpendicular to 
the planes of their orbits, as the thread round which the 
globe turns in this experiment is perpendicular to the 
plane of the area incloſed by the wire, — But now de- 
fire the perſon who holds the wire to hold it obliquely 
in the poſition ABCD, raiſing the lide & jait as much 
as he depreſles the fide , Tae the flame may be ſtill 
in the plane of the circle ; and twiſting the thread as 
before, that the globe may turn round its axis the ſame 
way as you carry it round the candle ; that is, from 
welt to caſt ; let the globe down into the lowermoſt 
part of the wire circle at y: and if the circle be pro- 
perly inclined, the candle will ſhine perpendicularly 
on the tropic of Cancer ; and the frigid zone, lying 
within the arctic or north polar circle, will be all in 
the light, as in the figure : and will keep in the light 
ler the globe turn round its axis ever ſo often. From 
the equator to the north polar circle, all the places have 
longer days and ſhorter nights ; but from the equator 
to the ſouth polar circle, juſt the reverſe. The ſun 
does not ſet to any part of the north frigid zone, as 
ſhown by the candle's ſhining on it, ſo that the motion 
of the globe can carry no place of that zone into the 
dark ; and at the ſame time the ſouth frigid zone is 
involved in darkneſs, and the turning of the globe 
brings none of its places into the light. If the carth 
were to continue in the like part of its orbit, the ſun 
would never ſet to the inhabitants of the north frigid 
zone, nor riſe to thoſe of the ſouth. At the equator, 
it would be always equal day and night; and as places 
are gradually more and more diſtant from the equator 
towards the arctic circle, they would have longer days 
and ſhorter nights; whilſt thoſe on the ſouth fide of 
the equator would have their nights longer than their 
days. In this caſc, there would be continual ſummer 
on the north ſide of the equator, and continual winter 
on the fourth ſide of it. 

But as the globe turns round its axis, move your 
hand ſlowly forward, ſo as to carry the globe from H 
towards E, and the boundary of light and darknefs 
will approach towards the north pole, and recede to- 
wards the ſouth pole; the northern places will go 
throagh leis and leſs of the light, and the ſouthern 
places through more and more of it ; ſhowing how the 
northern days decreaſe in length and the ſouthern days 
increaſe, whilſt the globe proceeds from H to E. 
When the globe is at E, it is at a mean ſtate between 
the loweſt and higheſt parts of its orbit; the candle is 
directly over the equator, the boundary of light and 
darkneſs juſt reaches to both the poles, and all places 
on the globe go equally through the light and dark 
hemiſpheres, ſhowing that the days and nights are then 
equal to all places of the earth, the poles only except- 
ed; for the ſun is then ſetting to the north pole and 
riling to the ſouth pole. 

Continue moving the globe forward, and as it goes 


directly over the tropic of Capricorn; the days re at 
the ſhorteit and nights at the longeſt, in the northern 
hemiſphere, all the way from the equator to the arctic 
circle; and the reverſe in the ſouthern hemiſphere 
from the equator to the antarctic circle; within which 
circles it is dark to the north frigid zone and light to 
the ſouth, 

Continue both motions; and as the globe moves 
through the quarter B, the north pole advanecs to- 
wards the light, and the fouth pole recedes towards the 
dark ; the days lengthen in the northern hemiſphere 
and ſhorten in the ſouthern; and when the globe comes 
to G, the candle will be again over the cquator (as 
when the globe was at E), and the days and nights will 
again be equal as formerly ; and the north pole will 


be juſt coming into the light, the ſouth pole going out 


of it. 
Thus we ſce the reaſon why the days lengthen and 
ſhorten from the equator to the polar circles every 


year ; why there is ſometimes no day or night for 


many turnings of the earth, within the polar circles; 
why there is but one day and one night in the whole 
year at the poles ; and why the days and nights are 
equally long all the year round at the cquator, which 
is always equally cut by the circle bounding light and 
darkneſs. 

The inclination of an axis or orbit is merely relative, 
becauſe we compare it with ſome other axis or orbit 
which we conſider as not inclined at all, Thus, our 
horizon being level to us, whatever place of the carth 
we are upon, we conſider it as having no inclination ; 
and yet, if we travel go degrees from that place, we 
hall then have an horizon perpendicular to the former; 
but it will (till be leyel to us. 


— — 
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Let us now take a view of the earth in its annual Different 
courſe round the ſun, conſidering its orbit as having 16 ſeaſons pw 
inclination ; and its axis as inclining 23; degrees trom ticularly 


a line perpendicular to the plane of its orbit, and keep- 
ing the ſame oblique direction in all parts of its annual 
courſe ; or, as commonly termed, keeping always pa- 
rallcl to iiſelf. 


explainch 


Let 4, b, c, d, e, /, g, h, be the earth in eight dif e- Fig. 174 


rent parts of its orbit, equidiſtant from one another; 
N, its axis, N its north pole, - its ſouth pole, and 8 
the ſun nearly in the centre of the earth's orbit. Ag 
the earth goes round the ſun according to the order of 
the letters abed, &c. its axis Ns keeps the ſame ob- 
liquity, and is (till parallel to the line MN. When 
the earth is at a, its north pole inclines towards the 
ſun 8, and brings all the northern places more into the 
light than at any other time of the ycar. But when 
the earth is at e in the oppolite ume of the year, the 
north pole declines from the ſun, which occaſions the 
northern places to be more in the dark than in the 
light, and the reverſe at the ſouthern places; as is evi- 
dent by the figure which is taken from Dr Long's a- 
ſtronomy. When the catth is cirher at c or g, its axis 
inclines not either to or trom the ſun, but lies ſide- 
wiſe to him, and then the poles arc in the boundary of 
light and darkneſs; and the ſun, being directly over 
the equator, makes equal day and night at al] might 

When 
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Particular When the earth is at 6, it is half-way between the 

Explication ſummer ſolſtice and harveſt equinox ; when it is at 4, 

of the Ce- jt is half-way from the harvett cquinox to the winter 

leftial Phe» ſolſticc; at 7, half-way from the winter ſolſtice to the 

pomens- , ſpring equinox ; and at 5, halt-way from the ſpring 
equinox to the ſummer ſolſtice, 

From this oblique view of the earth's orbit, let us 
ſuppoſe ourſelves to be raiſed far above it, and placed 
juit over its centre 8, locking down upon it from its 
north pole; and as the earth's orbit differs but very 
little from a circle, we ſhall have its figure in ſuch a 

Fig. 177, View repreſented by the circle ABCDEFG. Let 
us ſuppole this circle to be divided into 12 equal parts, 
called ſigns, having their names aſſixed to them; and 
each ſign into 30 equal parts, called degrees, number- 
ed 10, 20, 30, as in the outermoſt circle of the figure, 
which repreſents the great ecliptic in the heavens. 
The earth is ſhown in eight different poſitions in this 
circle; and in each poſuion A. is the equator, T the 
tropic of Cancer, the dotted circle the parallel of Lon- 
don, U the arctic or north polar circle, and P the 
north pole, where all the meridians or hour- circles 
meet. As the earth goes round the ſun, the north 
pole keeps conſtantly towards one part of the heavens, 
as it keeps in the figure towards the right-hand fide of 
the plate. 

When the earth is at the beginning of Libra, name- 
ly on the 20th of March, in this figure the ſun 8 as 
ſcen from the earth, appears at the beginaing of A- 
ries in the oppoſite part of the heavens, the north pole 
3s juſt coming into the light, and the ſun 3s vertical to 
the equator ; which, together with the tropic of Cau- 
cer, parallel of London, and arctic circle, are all e- 
qually cut by the circle bounding light and darkneſs, 
coinciding with the ſix-o'clock hour-circle, and there- 
fore the days and nights are equally long at all places: 


for every part of the meridian ATLa comes into the 


light at fix in the morning, and, revolving with the 
earth according to the order of the hour-letters, gocs 
into the dark at fix in the evening. There are 24 
meridians or hour- circles drawn on the earth in this fi- 
gure, to ſho the time of ſun - xiſing and ſetting at differ- 
ent ſcaſons of the year. 

As the carth moves in the ecliptic according to the 
order of the letters ABCD, &c. through the ſigns 
Libra, Scorpio, and Sagittarius, the north pole P 
comes more and more into the light ; the days increaſe 
as the nights decreaſe in length, at all places north of 
the equator A.; which is plain by viewing the earth 
at h on the 5th of May, when it is in the 15th degree 
of Scorpio, and the ſun as ieen from the earth appears 
in Che 15th degree of Taurus, For then the tropic of 
Cancer T is in the light from a little after five in the 
morning till almoſt ſeven in the evening ; the parallel of 
London, from half an hour paſt four vl half an hour 
paſt ſeven ; the polar circle U, from three till nine; 
and a large track round the north pole P has Gay all 
the 24 hours, for many rotations of the carth on its 
axis. 0 

When the earth comes to c (fig. 174.) at the be- 
ginning of Capricorn, and the ſun as ſeen from the 
earth appears at the beginning of Cancer, on the 21ſt of 
June, as in this figure, it is in the poſition C in fig. 177; 
and its north pole inclines towards the ſun, ſo as to bring 
all the north frigid Zone into the light, and the northern 

I 


parallels of latitnde more into the light than the dark Particular 
trom the equator to the polar circle; and the more ſo as Explcarien 
they are farther from the'equator. The tropic of Can- —_— — 
cer is in the light trom tive in the morning till ſeven at — 
night, the parallel of London from a quarter before 
four ll a quarter aftcr cight ; and the polar circle juſt 
to:ches the dark, fo that the ſun has only the lower 
half of his diſk hid from the inhabitants on that cir- 
cle for a few minutes about midnight, ſuppoſing no in- 
cqualitics in the horizon, and no refrattions. 

A bare view of the figure is enough to ſhow, that as 
the earth advances from Capricorn towards Aries, and 
the ſun appears to move from Cancer towards Li- 
bra, the north pole recedes from the light, which cauſes 
the days to decreaſe and the nights io increaſe in 
length, till the earth comes to the beginning of Aries, 
and then they are equal as before; for the boundary of 
light and darkneis cuts the equator and all its parallels 
equally, or in halves. The north pole then goes into 
the dark, and continues therein until che carth goes halſ- 
way round its orbit ; or, from the 23d of September 
till the 20th of March. In the middle between theſe 
times, viz. on the 22d of December, the north pole is 
as far as it can be in the dark, which is 23; degrees, 
equal to the inclination of the earth's axis from a per- 
pendicular to its orbit: and then the northern parallels 
are as much in the dark as they were in the light on 
the 21K of June ; the winter nights being as long as 
the ſummer days, and the winter days as ſhort as the 
ſummer nights. Here it muſt be noted, that of all that 
has been ſaid of the northern hemiſphere, the con- 
trary mult be underſtood of the ſouthern; tor on dif- 
ferent ſides of the equator the ſeaſons are contrary, be- 
cauſe, when the northern hemiſphere inclines towards 
the ſun, the ſouthern declines from him. 347 
The earth's orbit being elliptical, and the ſun con- Why the 
ſtantly Keeping in its lower focus, which is 1,61 7,941 fun appezrs 
miles from the middle point of the longer axis, the carth bigger in 
comes twice ſo much, or 3,235,882 miles nearer the ſun Vinter than 
at one time of the year than at another; for the ſs 
appearing under a larger angle in our winter than ſum- 
mer, proves that the carth is nearer the ſun in winter. 
But here this natural queſtion will ariſe, Why have we 
not the hotteſt weather when the earth is neareſt the 
ſun? In anſwer it muſt be obſerved, that the eccentri- 
city of the carth's orbit, or 1,617,941 miles, bears 
no greater proportion to the earth's mean diſtance from 
the ſun than 17 does to 1000; and therefore this 
ſmall difference of diſtance cannot occaſion any preat 
difference of heat or cold, But the principal cauſe of 
this difference is, that in winter the ſun's rays fall ſo 
obliquely upon us, that any given number of them is 
ſpread over a much greater portion of the carth's ſur- 
ace where we live; afſd therefore cach point muſt then 
have fewer rays than in ſummer. Moreover, there 
comes a greater degree of cold in the long winter- 
nights than there can return of heat in ſo ſhort days; 
and on both theſe accounts the the cold muſt increaſe. Bur 
in ſummer the ſun's rays fall more perpendicularly upon 
us; and therefore come with preater force, and in 
greater numbers, on the ſame place; and by their long 
continuance, a much greater degree of heat it impart- 
ed by day than can fly off by night. Beſides, thoſe 
parts which are once heated, retain the heat for ſome 
time; which, with the additional heat daily imparted, 

makes 
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Particular makes it continue to increaſe, though the ſun declines 
— 11 towards the ſouth: and this is the reaſon why July is 
Lari S. hotter than June, although the ſun has withdrawn 
namens, from the ſummer tropic; as we find it is generally 
——  hotcr it three in the afternoon, when the 2 gone 
| towards the weſt, than at noon when he is on the me- 
ridian. Likewiſe thoſe places which are well cooled 
require time to be heated again; for the ſun's rays do 
not heat even the ſarface of any body till they have 
been ſome time npon it. And therefore we fin 2 
ary ſor the moſt part colder than December, although 
the ſun has withdrawn from the winter tropic, and be- 
gins to dart his beams more perpendicularly upon us. 
An iron bar is not heated immediately upon being in 
the fire, nor grows cold till ſome time after it has Form 

taken out. 

It has been already obſerved, that by the earth's mo- 
tion on its axis, there is more matter accumnlated all 
around the equatorial parts than any where elſe on the 
earth, | 

The ſun and moon, by attracting this redundancy 
of matter bring the equator ſooner under them in eve- 
ry return towards it, than if there was no ſuch accn- 
mulation, Therefore, if the ſun ſets out, as from any 
ſtar or other fixed point in the heavens, the moment 
when he is departing from the equinoQtial or from ci- 
ther tropic, he will come to the ſame equinox or tro- 
pic again 20 min. 17; ſec. of time, or 50 ſeconds of a 
degree, before he completes his courſe, ſo as to arrive 
at the ſame fixed ſtar or point from whence he ſet ont. 
For the equinoQtial points recede 50 ſeconds of a de- 
gree weſtward every year, contrary to the ſun's an- 
nual progreſſive motion, 

When the ſun arrives at the ſame equinoctial or ſol- 
ſtitial point, he finiſhes what we call the Tropical Tear; 
which, by obſervation, is found to contain 365 days 
5 hours 43 minutes 57 ſeconds: and when he arrives 
at the ſame fixed ſtar again, as ſeen from the earth, he 
completes the ſidereal year, which contains 365 days 
6 hours 9 minutes 144 ſeconds. The fidereal year 


is therefore 20 minutes 17; ſeconds longer than the 


ſolar or tropical year, and ꝙ minutes 14; ſeconds longer 
than the Julian or the civil year, which we ſtate at 
365 days 6 hours, fo that the civil year is almoſt a mean 

between the ſidercal and tropical. 
As the ſan deſcribes the whole ecliptic, or 360 de- 
grees, in a tropical year, he moves 50 8 of a degree 
every day at a mean rate; and conſequently 50% of a 
degree in 20 minutes 17; ſcconds of time: therefore 
he will arrive at the ſame equinox or ſolſtice when he 
is go of a degree ſhort of the ſame ſtar or fixed point 
in the heavens from which he ſet ont the year before. 
go that, with reſpect to the fixed ſtars, the ſan and e- 
quinoRial points fall back (as if were) 30 degrees in 
2169 years, which will make the ſtars appear to have 
gone zo deg. forward with reſpect to the ſigus of the 
ecliptic in that time: for the ſame ſigns always keep 
in the ſame points of the ecliptic, without regard to the 

348 conſtellations. , 

Preceſſion To explain this by a figure, let the fin be in con- 
of the cqui- junction With a fixed ſtar at 8, ſuppoſe in the 2oth 


3 degree of 8, at any given time. Then, making 
Fig. 181. 2160 revolutions through the ecliptic VWX, at the 


end of ſo many ſidereal years, he will be found again 
at 8: but ar the end of ſo many Julian years, he 
5 | 


% E 3, 6 


, 
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will be found at M, ſhort of 8: and at the end of fo Particular 
many tropical years he will be found ſhort of M, in the Explication 
20th deg. of Taurus at T, which has receded back 2 Ce- 
from S to T in that time, by the preceſſion of the e- be- 
quinoctial points Y Aries and 2 Libra, The arc —;k 
ST will be equal to the amount of the preceſſion of 
the equinox in 2160 years, at the rate of the 50% of a 
degree, or 20 minutes 17% ſeconds of time annually ; 
this, in ſo many years, makes 30 days 104 hours, which 
is the difference between 2160 ſidereal and tropical 
years ; andthe are MT will be equal to the ſpace mo- 
ved through by the ſun in 2160 times 11 min. 8 ſec. or 
16 days 13 hours 43 minutes, which is the difference 
between 2160 Julian and tropical years. 349 

The anticipation of the equinoxes, and conſequent- Antici 
ly of the — is by no means owing to the preceſ- tion of the 
fon of the equinoctial and ſolſtitial points in the hea- ©quinozes 
vens (which can only affect ihe apparent motions, places, **P 
and declinations, of the fixed ſtars), butto the difference 
between the civil and ſolar year, which is 11 minutes 
3 ſeconds; the civil year containing 265 days 6 hours, 
and the ſolar year 365 days 5 hours 48 minutes 57 ſe- 
conds. 

The above 11 minutes 3 ſeconds, by which the ei- 

vil or Julian year exceeds the ſolar, amounts to 11 days 
in 1433 years; and ſs much our ſeaſons have fallen 
back with reſpect to the days of the months, ſince the 
time of the Nicene council in A. D. 325; and there- 
fore, in order to bring back all the faſts and feſtivals to 
the days then ſettled, it was requiſite to fuppreſs 11 no- 
minal days : and, that the ſame ſeaſons might be kept 
to the ſame times of the year for the future, to leave 
out the biſſextile-day in February at the end of every 
century of years not diviſible by 4; reckoning them 
only common years, as the 17th, 18th, and 19th cen- 
turies, viz. the years 1700, 1800, 1900, &c. becauſe 
a day intercalated every fourth year was too much ; 
and retaining the biſſextile-day at the end of thoſe cen - 
turies of years which are diviſible by 4, as the 16th, 
20th, and 24th centuries, viz. the years 1600, 2000, 
2400, &c. otherwiſe, in len of time, the ſeaſons 
ſhould be quite reverſed with regard to the months of 
the year; though it would have required near 22,783 
years to have brought about ſuch a total change. If 
the earth had made exactly 365; diurnal rotations on 
its axis, whilſt it revolved from any equinoCtial or ſol- 
ſtitial point to the ſame again, the civil and ſolar years 
would always have kept pace together, and the ſtyle 
would never have needed any alteration. 

Having thus mentioned the cauſe of the preceſſion of 
the equinoctial points in the heavens, which occaſions 
a flow deviation of the earth's axis from its paral- 
leliſm, and thereby a change of the declination of the 
ſtars from the equator, together with a ſlow apparent 
motion of the ſtars forward with reſpect to the ſigns of 
the ecliptic, we ſhall now explain the phenomena by a 
diagram. 

Let NZSVL be the earth, SONA its axis produ. Fig. 182. 
ced to the ſtary heavens, and terminating in A, the 
preſent north pole of the heavens, which is vertical to 
N the north pole of the earth. Let EOQ be the c- 
quator, T &Z. the tropic of Cancer, and VT vs the 
tropic of Capicorn; VOZ the ecliptic, and BO its 
axis, both which are immoveable among the ſtars. But 
as the equinoQtial points recede in the ecliptic, the earth's 

axis 
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Particular axis SON is in motion upon the earth's centre O, in 
Explication ſuch a manner as to deſcribe the double cone NO and 
of the Ce- 807, round the axis of the ecliptic BO, in the time 
leſtial Phe- that the equinoctial points move quite round the ec- 


— liptic, which is 25,920 years; and in that length of 


521 
ſhe is gone a little way forward, we ſee a little of her Particular 
enlightened fide : which ſtill increaſes to our view as Explication 
ſhe advances forward, until ſhe comes to be oppolite to ef the Ce- 
the ſun; and then her whole enlightened ſide is towards — eag 


the earth, and the appears with a round illumined orb, ——— 


time, the north pole of the earth's axis produced, de- 
ſcribes the circle ABC DA in the ſtarry heavens, round 
the pole of the echptic, which keeps immoveable in the 
centre of that circle, The earth's axis being 234 de- 
grees inclined to the axis of the ecliptic, the circle 
ABCDA deſcribed by the north pole of the earth's 
axis produced to A, is 47 degrees in diameter, or dou- 
ble the inclination of the earth's axis. In conſequence 
of this, the point A, which at preſent is the north pole 
of the heavens, and near to a ſtar of the ſecond magni- 
tude in the tail of the conſtellation called the Little Bear, 
maſt be deſerted by the earth's axis; which moving 


which we call the full moon; her dark ſide being then 
turned away from the earth. From the full ſhe ſeems 
to decreaſe gradually as ſhe goes through the other half 
of her courſe; ſhowing us leſs and leſs of her enlight- 
ened ſide every day, till her next change or conjunction 
with the ſun, and then ſhe diſappears as before, 

The moon has ſcarce any difference of ſeaſons : her 
axis being almoſt perpendicular to the ecliptic. What 
is very ſingular, one half of her has no darkneſs at all; 
the earth conſtantly affording it a ſtrong light in the 
ſun's abſence ; while the other half has a fortnight's 


darkneſs and a fortnight's _—_ by turns. 352 

Our earth is thought to be a moon to the moon; Earth ap- | 
waxing and waning regularly, but appearing 13 times pears a | 
as big, and affording her 13 times as much light as ſhe moon to | 
does us. When ſhe changes to us, the carth appears uf moon. | 


backwards a degree every 72 years, will be directed to- 
wards the ſtar or point B in 6480 years hence; and in 
double of that time, or in 12,960 years, it will be di- 
rected towards the ſtar or point C, which will then be the 


to it at preſent. 


north pole of the heavens, although it is at preſent 8, 
degrees ſouth of the zenith of London L. The pre- 


ſent poſition of the equator EOQ will then be changed 


into eg, the tropic of Cancer TZ; into Vres, and 
the tropic of Capricorn VT yy into ty Z; as is evident 
by the figure. And the ſan, in the ſame part of the 
heavens where he is now over the earthly tropic of Ca- 
pricorn, and makes the ſhorteſt days and longeſt nights 
in the northern hemiſphere, will then be over the carth- 
ly tropic of Cancer, and make the days longeſt and 
nights ſhorteſt. So that it will require 12,960 years 
— more, or 25,920 from the then preſent time, to 
ring the north pole N quite round, fo as to be dire&t- 
ed toward that point of the heavens which is vertical 
And then, and not till then, the ſame 
ſtars which at preſent deſcribe the equator, tropics, 
and polar circles, &c. by the eartit's diurnal motion, 
will deſcribe them over again. 
From the ſhifting of the equinoQial points, and with 
them all the ſigns of the ecliptic, it follows that thoſe 
ſtars which in the infancy of aſtronomy were in Aries 


fall to her: and when ſhe is in her firſt quarter to us, 
the earth is in its third quarter to her; and vice verſa. 

But from one half of the moon the earth is never 
ſcen at all: from the middle of the other half, it is al- 
ways ſeen over head; turning ronnd almoſt 30 times as 
quick as the moon does. From the circle which limits 
our view of the moon, only one half of the earth's ſide 
next her is ſeen ; the other half being hid below the 
horizon of all places on that circle. To her the carth 
ſeems to be the biggeſt body in the aniverſe ; for it ap- 
pears 13 times as big as ſhe does to us. 

As the earth turns ronnd its axis, the ſeveral conti- 
nents, ſeas, and iſlands, appear to the moon's inhabi- 
tants like ſo many ſpots of different forms and bright- 
neſs, moving over its ſurface ; but much fainter at ſome 
times than others, as our clouds cover them or leave 
them. By theſe ſports the Lunarians can determine the 
time of the earth's diurnal motion, juſt as we do the 
motion of the ſun : and perhaps they meaſure their time 


by the motion of the earth's ſpots; for they cannot 
have a truer dial. 


are new got into Taurus; thoſe of Taurus into Gemi- 
ni, c. Hence likewiſe it is that the ſtars which roſe 
or ſet at any particular ſeaſon of the year, in the times 
of Heſiod, Eudoxus, Virgil, Pliny, &c. by no means 


The moon's axis is ſo nearly perpendicular to the ON 
ecliptic, that the ſun never removes ſenſibly from her Lunar in- 
equator ; and the obliquity of her orbit, which is next habitants 
to nothing as ſeen from the ſun, cannot cauſe the ſun un mea“ 


359 anſwer at this time to their deſcriptions. to decline ſenſibly from her equator. Yet her inhabi- — 
Of the The moon is not a planet, but only a ſatellite or at- tants are not deſtitute of means for aſcertaining the A 
moon. tendant of the earth, going round the earth from length of their year, though their method and ours muſt 
change to change in 29 days 12 hours and 44 minutes, differ, For we can know the length of our year by the 
and round the ſun with it every year. The moon's dia- return of our equinoxes; but the Lunarians, having al- 
meter is 2,180 miles; and her diſtance from the earth's ways equal day and night, muſt have recourſe io an- 
centre is 240,000. She goes round her orbit in 27 days other method: and we may ſuppoſe, they meaſure their 
7 hours 43 minutes, moving about 2290 miles every year by obſerving when either of the poles of our earth 
hour; and turns round her axis exactly in the time that begins to be enlightened and the other to diſappear, 
ſhe goes round the earth, which is the reaſon of her which is always at our equinoxes ; they being conve- 
keeping always the ſame ſide towards us, and that her niently ſituated for obſerving great tracts of land about 
day and night taken together is as long as our lunar our earth's poles, which are entirely unknown to vs, 
353z month. Hence we may conclude, that the year is of the ſame 
Reflets The moon is an opaque globe like the earth, and abſolute length both to the earth and the moon, though 
the ſun's ſhines only by reflecting the light of the ſin: there- very different as tothe number of days: we having 365; 
light, fore, whilſt that half of her which is towards the ſan is natural days, and the Lunarians only 12,,, every day 


enlightened, the other half muſt be dark and inviſible, 

Hence ſhe diſappears when ſhe comes between us and the 

ſun ; becauſe her dark fide is then towards us, When 
Vor. II. 


and night in the moon being as long as 29; on the 
carth. 


The moon's inhabitants on the fide next the earth 
3 U may 
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Particular may as eaſily find the longitude of their places as we 
Explication can find the latitude of ours, For the carth keeping 


* —4 conſtantly, or very nearly ſo, over one meridian of the 


9 ridian are as caſily found as we can find our diſtance 
354 from the equator by the altitude of our celeſtial poles. 
Longitude As the ſun can only enlighten that half of the earth 
caſily which is at any moment turned towards him, and, be- 
lound. ing withdrawn from the oppoſite half, leaves it in dark - 
. ſo he likewiſe doth to the moon: only with this 
difference, that as the earth is ſurrounded by an at- 
moſphere, we have twilight after the ſun ſets ; but if 
the moon has none of her own, nor is included in that 
of the earth, the lunar inhabitants have an immediate 
tranſition from the brighteſt ſun-ſhine to the blackeſt 
darkneſs, For, let trks w be the earth, and A, B, 
Fiz.123- C, D, E, F, G, H, the moon in eight different parts of 
her orbit. As the earth turns round its axis from weſt 
to eaſt, when any place comes to t, the twilight begins 
there, and when it revolves from thence to r the ſun 8 
riſes ;!when the place comes to s the ſun ſets, and when 
it comes to w the twilight ends. But as the moon 
turns round her axis, which is only once a month, the 
moment that any point of her ſurface comes to r (ſee 
the moon at G), the ſun riſes there without any previous 
warning by twilight; and when the ſame point comes 
to / the ſan ſers, and that point goes into darkneſs as 
2:5 black as at midnight. 
Her phaſes The moon being an opaque ſpherical body (for her 
-c<plained. hills take off no more from her roundneſs than the ine- 
qualities on the ſurface of an orange takes off from its 
roundneſs), we can only ſee that part of the enlighten- 
ed half of her which is towards the earth. And there- 
fore, when the moon 1s at A, in conjunction with the 
ſan 8, her dark half is towards the earth, and ſhe diſ- 
appears, as at a, there being no light on that half to 
render it viſible. When ſhe comes to her firſt octant 
at B, or has gone an eighth part of her orbit from her 
conjunction, a quarter of her enlightened fide is to- 
wards the earth, and ſhe appears horned, as at 6. 
When ſhe has gone a quarter of her orbit from be- 
tween the earth and ſun to C, ſhe ſhows us one half of 
her enlightened ſide, as at c, and we ſay ſhe is a quar- 
ter old. At D, ſhe is in her ſecond oQtant ; and by 
ſhowing us more of her enlightened fide ſhe „ 
gibbous, as at 4d. At E, her whole enlightened ſide is 
towards the earth; and therefore ſhe appears round, as 
at 2; when we ſay it is full moon. In her third oct- 
ant at F, part of her dark ſide being towards the 
earth, ſhe again appears gibbous, and is on the de- 
creaſe, as at 7. At G, we ſee juſt one half of her en- 
lightened ſide; and ſhe appears half decreaſed, or in 
her third quarter, as at g. At H, we only ſee a quar- 
ter of her enlightened he, being in her fourth octant; 
where ſhe appears horned, as at . And at A, ha- 
ving completed her courſe from the ſun to the ſun a- 
gain, ſhe diſappears; and we fay it is new moon. 
Thus, in going from A to E, the moon ſeems conti- 
e to increaſe; and in going from E to A, to de- 
creaſe in the ſame proportion ; having like phaſes at 
equal diſtances from A to E, but as ſeen from the ſun 
35:6 8 ſhe is always full. 
Neverap- The moon appears not perfectly round when ſhe is 
al per- full in the bigheſt or loweſt part of her orbit, becauſe 
round. 


moon, the caſt or welt diſtances of places from that me- 


we have not a full view of her enlightened ſide at that Particular 
time, When full in the higheſt part of her orbit, a Explication 
ſmall deficiency appears on her lower edge; and the Of the Ce. 
contrary when full in the loweſt part of her orbit. leftial Phe. 
It is plain by the figure, that when the moon chan- — 
ges to the earth, the earth appears full to the moon; 
and vice verſa. For when the moon is at A, new to 
the earth, the whole enlightened ſide of the earth is 
towards the moon ; and when the moon is at E, full 
to the earth, its dark ſide is towards her. Hence a 
new moon anſwers to a full earth, and a full moon te 
a new carth. The quarters are alſo reverſed to each 
other. 357 
Between the third quarter and change, the moon is Agreeable 
frequently viſible in the forenoon, even when the ſun repreſenta- 
ſhines ; and then ſhe affords us an opportunity of ſee- tion of her 
ing a very agreeable appearance, wherever we find a phaſes. 
lobular ſtone above the level of the eye, as ſuppoſe on 
e top of a gate. For, if the ſun ſhines on the ſtone, 
and we place ourſelves ſo as the upper part of the ſtone 
may juſt ſcem to touch the point of the moon's lower- 
moſt horn, we ſhall then ſee the enlightened part of the 
ſtone exattly of the ſame ſhape with the moon; horned 
as ſhe is, and inclined the ſame way to the horizon. 
The reaſon is plain: for the fon enlightens the ſtone 
the ſame way as he does the moon : and both being 
globes, when we put ourſelves into the above ſitua- 
tion, the moon and ſtone have the ſame poſition to our 
eyes; and therefore we muſt ſee as much of the illu- 
minated part of the one as of the other. 
The poſition of the moon's cuſps, or a right line 
touching the points of her horns, is very differently 
inclined to the horizon at different hours of the ſame 
days of her age. Sometimes ſhe ſtands, as it were, up- 
right on her lower horn, and then ſuch a line is per- 
pendicular to the horizon: when this happens, he is 338 
in what the aſtronomers call the nonageſimal degree; Nonagefi- 
which is the higheſt point of the ecliptic above the ho- mal degree. 
rizon at that time, and is go degrees from both ſides 
of the horizon where it is then cut by the ecliptic. 
But this never happens when the moon is on the meri- 
dian, except when ſhe is at the very beginning of Can- 
cer or Capricorn. | 
That the moon turns round her axis in the time 
that ſhe goes round her orbit, is quite demonſtrable ; 
for, a ſpectator at reſt; without the periphery of the 
moon's orbit, would ſee all her ſides turned regularly 
towards him in that time. She turns round her axis 
from any ſtar to the ſame ftar again in 27 days 8 hours; 
from the ſun to the ſun again in 294 days: the former 
is the length of the ſidercal day, and the latter the 
length of her ſolar day. A body moving round the 
ſun would have a ſolar day in every revolution, without 
turning on its axis; the ſame as if it had kept all the 
while at reſt, and the ſun moved round it: but with- 
out turning round its axis it could never have one ſi- 
dereal day, becauſe it would always keep the ſame ſide 
towards any given ſtar. 
If the earth had no annual motion, the moon would 
go round it ſo as to complete a lunation, a ſide real, 
and a ſolar day, all in the ſame time. But, becauſe 
the earth goes forward in its orbit while the moon goes 
round the earth in her orbit, the moon muſt go as 
much more than round her orbit from change to change 
in 


4 
b. 
＋ 


Se. V. 


particular in completing à ſolar 4 Se the earth has gone for- 

Explication ward in its orbit during time, i. e. almoſt a twelfth 

of the Cc. part of a circle. | i 

leſtial The- If the earth had no annual motion, the moon's mo- 

omen" tion round the carth, and her track in open ſpace, 

359 would be always the ſame Tor But as the earth and 

Deliucation moon move round the ſan, the moon's real path in the 

3 heavens is very different from hier viſible path round 

2 the earth; the latter being in a progreſſive circle, and 
the former in a curve of different degrees of concavity, 
which would always be the ſame in the ſame parts of 
the heavens, if the moon performed a complete number 
of lunations in a year without any fraction. 

Let a nail in the end of the axle of a chariot-wheel 
repreſent the earth, and a pin in the nave the moon; if 
the body of the chariot be pr up ſo as to keep 
that wheel from touching the ground, and the wheel 
be then turned round by hand, the pin will deſcribe a 
circle both round the nail and in the ſpace it moves 
through. But if the props be taken away, the horſes 
put to, and the chariot driven over a piece of ground 
which is circularly convex ; the nail in the axle will 
deſcribe a circular curve, and the pin in the nave will 
ſtill deſcribe a circle round the progreflive nail in the 
axle, but not in the ſpace through which it moves. 
In this caſe, the curve deſcribed by the nail will re- 
ſemble in miniature as much of the earth's annual path 
round the ſun, as it deſcribes whilſt the moon goes as 
often round the earth as the pin does round the nail : 
and the curve deſcribed by the pin will have ſome re- 
ſemblance of the moon's path during ſo many luna- 
tions, 

Fig. 194, Let us now ſuppoſe that the radius of the circular 
curve deſcribed by the nail in the axle is to the radius 
of the circle which the pin in the nave deſcribes round 
the axle, as 337 to 1; (p) which is the proportion of 
the radins or ſemidiameter of the earth's orbit to that 
of the moon's, or of the circular curve A1234567B, 
&c. to the little circle a; and then, whilſt the pro- 
greſſive nail deſcribes the ſaid curve from A to E, the 
pin will go once round the nail with regard to the 
centre of its path, and in ſo doing will deſcribe the 
curve abede. The former will be a true repre- 
ſentation of the earth's path for one lunation, and the 
latter of the moon's for that time, Here we may ſet 
aſide the inequalities of the moon's motion, and alſo 
the earth's moving round its common centre of gra- 
vity and the moon's : all which, if they were truly co- 
pied in this experiment, would not ſenſibly alter the 
figure of the paths deſcribed by the nail and pin, even 
though they ſhould rub againſt a plain upright ſur- 
face all the way, and leave their tracts viſible upon it. 
And if the chariot was driven forward on ſuch a con- 
vex piece of ground, ſo as to turn the wheel ſeveral 
times round, the track of the pin in the nave would 
ſtill be concave towards the centre of the circular curve 
deſcribed by the nail in the axle ; as the moon's path 
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is always concave to the ſun in the centre pf the earth's Particular 
annual orbit, Inn 
In this diagram, the thickeſt curve line ABCDE, the 
with the numeral figures ſet to it, repreſents as much poet 
of the carth's annual orbit as it deſaribes in 32 day. 
from welt to caſt ; the little circles at A, B, C, D, E, 
ſhow the moon's orbit in due proportion to the earth's; 
and the ſmalleſt curve a C repreſents the line of the 
moon's path in the heavens for 32 days, accounted * 
from any particular new moon at a. The ſun is ſap- 
poſed to be in the centre of the curve A12 23456 7 B, 
c. and the ſmall dotted circles upon it repreſent the 
moon's orbit, of which the radius is in the ſame pro- 
portion to the earth's path in this ſcheme, that the 
radius of the moon's orbit in the heavens was ſuppoſed 
to bear to the radius of the earth's annual path round 
the ſun ; that is, as 240,000, to 81,000,000, or as 1 
to 3372 
When the earth is at A, the new moon is at a; and 
in the ſeven days that the carth deſcribes the curve 
I 2 3 4 5 6 7, the moon in accompanying the earth 
deſcribes the curve 2 6 and is in her firſt quarter at 5 
when the earth is at B. As the earth deſcribes the 
curve BS 9 10 11 12 13 14, the moon deſcribes the 
curve &, and is at c, oppoſite to the ſan, when the 
earth is at C. Whilſt the earth deſcribes the curve C 
15 16 17 18 19 20 21 22, the moon deſcribes the curve 
cd; and is in her third quarter at 4 when the carth is 
at D. And laſtly, whilſt the earth deſcribes the curve 
D 23 24 25 26 27 28 29, the moon deſcribes the curve 
de; and is again in conjunction at e with the ſun when 
the earth is at E, between the 29th and 3oth day of 
the moon's age, accounted by the numeral figures 
from the new moon at A. In deſcribing the curve 
a Ce, the moon goes round the progreſſive earth as 
really as if ſhe had kept in the dotted circle A, and 
the earth continued immoveable in the centre of that 
circle. 360 
And thus we ſee, that although the moon goes Her path 
round the earth in a circle, with reſpect to the carth'salwayscon- 
centre, her real path in the heavens is not very diffe- cave to the 
rent in appearance from the earth's path. To ſhow!%** 
that the moon's path is concave to the ſun, even at the 
time of change, it is carried on à little farther into a 
ſecond lunation as to f. | 
The curves which Jupiter's ſatellites deſcribe, are 
all of different ſorts from the path deſcribed by our 
moon, although theſe ſatellites go round Jupiter as 
the moon goes round the earth. Let ABCDE, &Cc. Fig. 185. 
be as much of Jupiter's orbit as he deſcribes in 18 days 
from A to T ; and the curves a, 6, c, d, will be the 
paths of his four moons going round him in his pro- 
2 motion. Now let us ſuppoſe all theſe moons to 
et out from a conjunction with the ſun, as ſeen from 
Jupiter at A; then, his firſt or neareſt moon will be 
at a, his ſecond at 6, his third at c, and his fourth 
at 4. At the end of 24 terreſtrial hours after this 
3 U 2 con- 
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(c) In this place, we may conſider the orbits of all the ſatellites as circular, with reſpect to their 1 
planets ; becauſe the eccentricities of their orbits are too ſmall to affect the phenomena here deſcribed. 

(v) The figure by which this is illuſtrated is borrowed from Mr Ferguſon, Later obſervations have deter» 
mined the proportions to be different: but we cannot find that any delineation of this kind hath been given by 


aſtronomers, according to the new proportions, 
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Particular conjunction, Jupiter has moved to B, his firſt moon or 
Fuplication (ſatellite has deſcribed the curve @ 1, his ſecond the 


ws 1 of curve 6 1, his third c 1, and his fourth d 1. The next 
— day, when Jupiter is at C, his firſt ſatellite bas de- 


i ſcribed the curve a 2, from its conjunction, his ſecond 
the curve 5 2, his third the curve c 2, and his fourth 
the curve 4 2, and ſo on, The numeral ſigures under 
the capital letters ſhow Japiter's place in his path 
every day for 18 days, accounted from A to T:; and 
the like figures ſet to the paths of his ſatellites, ſhow 
where 2 are at the like times, The firſt ſatellite, 
almoſt under C, is ſtationary at 4+ as ſcen from the 
ſun, and retrograde from + to 2: at 2 it appears ſta- 
tionary again, and thence it moves forward until it has 
paſt 3, and is twice ſtationary and once retrograde be- 
tween 3 and 4, The path of this ſatellite interſects it- 
ſelf every 42 hours, making ſuch loops as in the dia- 
gran at 2. 3. f. 9. 10. 12. 14. 16. 18. alittle after 
every conjunction. The ſecond fatellite 4, moving 
flower, barely croſſes its path every 3 days 13 hours; 
as at 4. 7. 11. 14. 18, making only five loops and as 
many conjunctions in the time that the firſt makes ten. 
The third ſatellite c moving ſtill flower, and having 
deſcribed the curve c 1. 2. 3. 4. 5. 6. 7. comes to an 
angle at 7 in conjunction with the ſun at the end of 
7 , ache 4 hours; and ſo goes on to deſcribe ſuch ano- 
ther curve 7. 8. 9. 10. 11. 12. 13. 14. and is at 14 in 
its next conjunction. The fourth ſatcllite 4 is al- 
ways progreſſive, making ncither loops nor angles in 
the heavens ; but comes to its next conjunction at e be- 
tween the numeral figures 16 and 17, or in 16 days 18 
hours, 

The method uſed by Mr Ferguſon to delineate the 
paths of theſe ſatellites was the following. Having 
drawn their orbits on a card, in proportion to their re- 
Jative diſtances from Jupiter, he meaſured the radius of 
the orbit of the fourth ſatellite, which was an inch 
and %% parts of an inch; then multiplied this by 424 
for the radius of J1piter's orbit, becauſe Jupiter is 424 
rimes as far from the ſan's centre as his tourth ſatellite 
is from his centre ; and the product thence ariſing was 
483%, inches. Then taking a ſmall cord of this 
length, and fixing one end of it to the floor of a long 
room by a nail, with a black-lead pencil at the other 
end, he drew the curve ABCD, &c. and ſet off a de- 
gree and half thereon from A to T; becauſe Jupiter 
moves only ſo much, whilſt his outermoſt ſatellite goes 
once round him, and ſomewhat more ; ſo that this ſmall 
portion of ſo large a circle differs but very little from a 
Nraight line. This done, he divided the ſpace AT in- 
10 18 equal parts, as AB, BC, &c. for the daily pro- 
grels of Jupiter; and each part into 24 for his hourly 
progreſs. The orbit of each ſatellite was alſo divided 
Into as many equal parts as the ſatellite is hours in fi- 
nithing its ſynodical period round Jupiter. Then draw- 
ing a right line through the centre of the card, as a 
diameter to all the four orbits upon it, he put the card 
upon the line of Jupiter's motion, and transferred it 
to every horary diviſion thereon, keeping always the 
{aid diameter-line on the line of Jupiter's path; and 
running 2 pin through each horary diviſion in the or- 
bit of each ſatellite as the card was gradually transfer- 
red along the line ABCD, &c. of Jupiter's motion, 
te marked points for every hour through the card for 
the curves deſcribed by the ſatellites, as the primary 
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planet in the centre of the card was carried forward on Particular 
the line; and fo finiſhed the figure, by drawing the Explication 
lines of each ſatellite's motion through thoſe (almoſt in- of the Ce- 


numerable) points: by which means, this is perhaps as 
true a figure of the paths of the ſatellites as can be de- 
fired, And in the ſame manner might thoſe of Saturn's 
ſatellites be delineated, | 

It appears by the ſcheme, that the three firſt ſatcl- 


leftial Phe- 
noeme na. 


lites come almoſt into the ſame line or poſition every 


ſeventh day ; the firſt being only a little behind with 
the ſecond, and the ſecond bein with the third, But 
the period of the fourth ſatellite is fo incommenſurate 
to the periods of the other three, that it cannot be 
gueſſed at by the diagram when it would fall again jn- 
to a line of conjunction with them, between Jupiter 
and the fun. And no wonder; for ſappoling them 
all to have been once in conjunction, it will require 

3,08 7,043,493, 260 years to bring them in conjunction 
again, 

She moon's abſolute motion from her change to her 
firſt quarter, or from @ to &, is ſo much flower than 
the earth's that ſhe falls 240,cco miles 8 to the 
ſemidiameter of her orbit) behind the earth at her firſt 
8 in 4, when the earth is in B; that is, ſhe falls 

ck a ſpace equal to her diſtance from the earth. From 
that time her motion is gradually accelerated to ber 
oppoſition or full at c ; and then ſhe is come up as far 
as the earth, having regained what ſhe Joſt in her firſt 
quarter from a 10 b. From the full to the laſt quarter 
at d, her motion continues accelerated fo as to be juſt 
as far before the earth at 4 as ſhe was behind it at 
her firſt quarter in 6. But from d to e her motion is 
retarded ſo, that ſhe loſes as much with reſpect to the 
earth as is equal to her diſtance from it, or to the ſc- 
midiameter of her orbit ; and by that means ſhe comes 
to e, and is then in con junction with the ſun as ſeen 
from the earth at E. Hence we find, that the moon's 
abſolure motion is flower than the earth's from her 
third quarter to her firſt, and ſwifter than the earth's 
from her firſt quarter to her third; her path being 
leſs curved than the earth's in the former caſe and 
more in the latter. Yet it is ſtill bent the ſame way 
towards the ſun ; for if we imagine the concavity of 
the earth's orbit to be meaſured by the length of a per- 
pendicular line G , let down from the earth's place 
upon the ſtraight line 5 g d at the full of the moon, 
and connecting the places of the earth at the end of 
the moon's firſt and third quarters, that length will 
be about 640,000 miles; and the moon when new 
only approaching nearer to the ſun by 240,000 miles 
than the earth is, the length of the perpendicular let 
down from her place at that time upon the ſame ſtraight 
line, and which ſhows the concavity of that part of her 
path, will be about 400,000 miles. 
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The moon's path being concave to the ſun through - A difficulty 
out, demonſtrates that her gravity towards the ſun, at concerning 


her conjunction, exceeds her gravity towards the earth ; 
and if we conſider that the quantity of matter in the 
ſun is vaſtly greater than the quantity of matter in the 
earth, and that the attraction of each body diminiſhes 
as the ſquare of the diſtance from it increaics, we ſhall 
ſoon find, that the point of equal attraction between 
the carth and the ſun, is much nearer inc carth than 
the moon is at her change. It may then appear ſur- 
priſing that the moon does not abandon the _ 

when 


attraction 


ſolved. 


particular 


nome. 
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when ſhe is between it and the ſun, becauſe ſhe is con- 


Explication ſiderably more attracted by the ſun than by the earth 


of the Ce- at that time, Bat this difficulty vaniſhes when we con- 
leſtial Phe- 


ſider, that a common impulſe on any ſyſtem of bodies 
affects not their relative motions; but that they will 
continue to attract, impel, or circulate round one ano- 
ther, in the ſame manner as if there was no ſuch im- 
pulſe. The moon is ſo near the earth, and both of 
them ſo far from the ſun, that the attractive power of 
the ſun may be conlidered as equal on both; and there- 
fore the moon will continue to circulate round the earth 
in the ſame manner as if the ſun did not attract them 
at all: like bodies in the cabin of a ſhip, which may 
move round or impel one another in the ſame manner 
when the ſhip is under fail as when it is at reſt; be- 
cauſe they are all equally affected by the common mo- 
tion of the ſhip. If by any other cauſe, ſuch as the 
near approach of a comet, the moon's diſtance from 
the carth ſhould happen to be ſo much increaſed, that 
the difference of their gravitating forces towards the 
ſun ſhould exceed that of the moon towards the earth; 
in that caſe, the moon, when in conjunction, would a- 
bandon the earth, and be either drawn into the ſun, 


or comet, or circulate round about it. 
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The ruggedneſs of the moon's ſurface mentioned 
no 146, 147. is of great uſe tous, by reflecting the ſan's 
light to all ſides: for if the moon were ſmooth and po- 
liſhed like a looking-glaſs, or covered with water, ſhe 
could never diſtribute the ſun's light all round; only 
in ſome politions ſhe would ſhow us his image, no big- 
ger than a point, but with ſuch a luſtre as would be 

artful to our eyes. 

The moon's ſurface being ſo uneven, many have 
wondered why her edge appears not jagged, as well as 
the curve bounding the light and dark places. But if we 
conſider, that what we call the edge of the moon's diſk 
is not a ſingle line ſet round with mountains, in which 
caſe it would appear irregularly indented, but a large 
zone having many mountains lying behind one another 
from the obſcrver's eye, we ſhall find that the moun- 
tains in ſome rows will be oppolite to the vales in 
others; and ſo fill up the incqualities as to make her 
appear quite round: juſt as when one looks at an 
orange, although its roughneſs be very diſcernible on 
the Fae next the eye, cſpecially if the ſun or a candle 
ſhines obliquely upon that ſide, yet the line terminating 
the viſible part ſtil] appears ſmooth and even. 

Having ſaid thus much of the moon's Period, Phaſes, 
Path, &c. it may not be amiſs to deſcribe, in a ſum- 
mary manner, the irregularities of her motion ; and 
though theſe have been already treated of on the prin- 
ciples of the Newtonian ſyſtem, yet as the ſubject has 
much embarraſſed the aſtronomical world, it is hoped, 
that the following explanation of the planetary irre- 
gularities upon common mechanical principles, from 


Plilad:lphia Mr Nicholſon's Natural Philoſophy, may not appear 
Eiitien,184 ſaperfluons touninformed readers. 


« If the ſun were at reſt, and the planets did not 
matually gravitate towards each other, they would de- 
ſcribe ellipſes, having the ſun in the common focus: But 
ſince they mutually act on the ſun and on each other, 
it muſt follow that the ſun is perpetually moved about 
the centre of gravity of all the planets; which centre is 
the common ſocus of all their orbits, This centre, by 
reaſon of the ſun's very great bulk, can in no ſituation 
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exceed the diſtance of its ſemidiameter from its ſurface. Particular 
F.xplicztion 
of the Ce- 

leſtial Phe- 
larities in the motions of the primary pla- 2 


Some ſmall irregularities ariſe from theſe mutual ac- 
tions, but much leſs would enſuc if the ſun were at 
reſt, or not ſubject io the reaction of the other planets. 
The irre 
nets are ſcarcely conſiderable enough to come under 
obſervation in the courſe of many revolutions ; but 
thoſe of the moon are very perceptible on account of 
its nearneſs to us, and from other cauſes, It will 
therefore be ſufficient to explain the latter, and apply 
- 8 to the former, being effects of the ſame 
ind. 

If the actions of the ſun upon the earth and moon 
were equal upon cach, according to their maſles, and 
tended to produce motions in parallel directions, their 
relative motions would be the ſame as if no ſuch force 
acted upon them, But theſe forces vary both in quan- 
tity and direction according to the various relative ſitu- 
ations of the earth and moon, 

Let the point 8 (fig. 162) repreſent the ſun, and 
ADBC the orbit of the moon. Then if the moon be 
at the quadrature A, the diſtances ES and AS of the 
earth and moon from the ſun being equal, their gravi- 
ties towards S will alſo be equal, and may be repre- 
ſented by thoſe lines ES and AS. Draw the line A 
parallel and equal to ES, and join LS, which will be 
parallel to AE. The force AS may be reſolved (from 
principles of compound mol ion) into the two forces AL 
and AE; of which AL, by reaſon of its paralleliſm 
and equality to ES, will not diſturb their relative mo- 
tions or ſituation ; but the force AE conſpiring with 
that of gravity, will cauſe the moon to fall ſarther be- 
low the tangent of its orbit than it would have done if 
no ſuch diſturbing force had exiſted. Therefore, at or 
near the quadratures, the moon's gravity towards the 
earth is increaſed more than according to the regular 
courſe, and its orbit is rendered more curve. 

«© When the moon is at the conjunction C, the diſ- 
tances ES and CS not being equal, the moon's gra- 
vitation towards the ſun exceeds that of the earth in 
the ſame proportion as the ſquare of ES exceeds the 
ſquare of CS. And becauſe the exceſs acts contrary 
to the direction of the moon's gravity towards the 
earth, it diminiſhes the effect thereof, and cauſes the 
moon to fall leſs below the tangent of its orbit than it 
would if no ſuch diſturbing force exiſted. A like and 
very nearly equal effect follows, when the moon is at 
the oppoſition D, by the carth's gravitation towards the 
ſan being greater than that of the moon; whence 
their mutual gravitation is diminiſhed as in the former 
caſe. Therefore, at or near the conjunction or oppo- 


ſition, the moon's gravity is diminiſhed, and its orbit 


rendered leſs curve. 

« It is ſound that the force added to the moon's 
gravity at the quadratures, is to the gravity with which 
it would revolve about the earth in a circle, at its pre- 
ſent mean diſtance, if the ſun had no effect on its mo- 
tion, as 1 to 190; and that the force ſubducted from 
its gravity at the conjunction or oppolition is about 
double this quantity. The influence of the ſun, then, 
on the whole, increaſes the moon's diſtance from the 
earth, and augments its periodical time: and ſince this 
influence is moſt conſiderable when the earth is neareſt 
the ſun, or in its perihclium, its periodical time muſt 
then be the greateſt ;” and it is ſo Land by a. 
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© To ſhow the effect of the ſun in diſturbing the 
Explication moon's motion at any ſituation between the conjunction 
of the Ce- and one of the quadratures, ſuppoſe at M, let ES re- 
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moon would be fartheſt from the earth at the quadra- Particular 

tures, and neareſt at the conjunction and oppoſition. Explication 
Neither is it ſtrange that the moon ſhould approach or f the Ce. 

come nearer to the earth at the time when its gravity e 

is the leaſt, ſince that approach is not the immediate 


— 2 eſent the earth's gravity towards the ſan, draw the 


—— line MS, which continue towards G; from M ſet off 


MG, ſo that MG may be to ES as the ſquare of the 
earth's diſtance ES is io the ſquare of the moon's diſ- 
tance MS; and MG will repreſent the moon's gravity 
towards the ſun. From M draw MF parallel and e- 
qual to ES; join FG, and draw MH parallel and e- 
nal to FG. The force MG may be reſolved into 

Fand MH; of which MF, by reaſon of its paral- 
leliſm and equality to ES, will not diſturb the relative 
motions or ſituations of the moon and earth: MH 
then is the diſturbing force. Draw the tangent MK 
to the moon's orbit, and continue the radius EM to- 
wards I; draw HI parallel to KM, and interſecting 
MI in I, and complete the parallelogram by drawing 
HK parallel to IM, and interſecting MK in K. The 
force MH may be reſolved into MI and MK ; of which 
MI affects the gravity, and MK the velocity, of the 
moon. When the force MH coincides with the tan- 
gent, that is, when the moon is 35® 16' diſtant from 
the quadrature, the force MI which affects the gra- 
vity, vaniſhes; and when the force MH coincides with 
the radius, that is, when the moon is cither in the 
conjunction or quadrature, the force MK vaniſhes, 
Between the quadrature and the diſtance of 35167 
from it, the line or force MH falls within the qu 
and conſequently the force MI is directed towards E, 
and the moon's gravity is increaſed : but, at any great- 
er diſtance from the quadrature, the line MH falls 
without the tangent, and the force MI is directed from 
E, the moon's gravity being diminiſhed. It is evident 
that the force MK is always directed to ſome point in 
the line which paſſes through the ſun and earth; there- 
fore it will accelerate the moon's motion while it is ap- 
proaching towards that line, or the conjunction, and 
ſimilarly retard it as it recedes from it, or ences 
towards the quadrature, by conſpiring with the motion 
in one caſe, and ſubducting from it in the other. 

« As the moon's gravity towards the ſun, at the con- 
junction, is diminiſhed by a quantity which is as 
the difference of the ſquares of their diſtances; and as 
this difference, on account of the very great diſtance of 
the ſun, is nearly the ſame when the moon 1s at the 
oppoſition, the mutnal tendency to ſeparate, or dimi- 
nution of gravity, will be very nearly the ſame. 
Whence it eaſily follows, that all the irregularities which 
have been explained as happening between the quadra- 
cares and conjunction, muſt, in like circumſtances, take 
place between the quadratures and oppoſition. 

If the moon revolved about the earth in a circu- 
lar orbit, the ſun's diſturbing influence being ſuppoſed 
not to act, then this influence being ſuppoſed to act 
would convert the orbit into an ellipſis. For the in- 
creaſe of gravity renders it more curve at the quadra- 
tures, by cauſing the moon to fall further below the 
tangent; and the diminution of gravity, as well as the 
increaſed velocity, render the orbit leſs curve at the 
conjunction and oppoſition, by cauſing the moon to 
fall leſs below the tangent in a given time. Therefore, 
an ellipfis would be deſcribed whoſe leſs or more convex 
parts would be at the quadratures, and whoſe longeſt 
diameter would paſs through them: Conſequently the 


conſequence of the decreaſe of gravity, but of the cur- 
vity of its orbit near the quadratures; and in like man- 
ner, its receſs from the earth does not ariſc immediatel 
from its diminiſhed gravity, from the velocity and di- 
rection acquired at the conjunction or ſuion. But 
as the moon's orbit is, independent of the ſun's action, 
an ellipſis, then effects take place only as far as cir- 
cumſtances permit. The moon's gravity towards the 
earth being thus ſubje& to a continual change in its 
ratio, its orbit is of no conſtant form. The law of its 
avity being nearly in the inverſe proportion of the 
quares of the diſtances, its orbit is nearly a quicſcent 
ellipſis; but the deviation from this law occaſions its 
apſides to move direct or retrograde, according as thoſe 
deviations are in defect or in exceſs, Aſtronomers, to 
reduce the motion of the apſides to computation, ſup- 
poſe the revolving body to move in an ellipſis, whoſe 
tranſverſe diameter, or line of the apſides, revolves at 
the ſame time about the focus of the orbit. When 
the moon is in the conjunction or oppoſition, the ſun 
ſubducts from its gravity, and that the more the great- 
er its diſtance is from the earth; ſo that its gravity fol- 
lows a greater proportion than the inverted ratio of the 
ſquare of the diſtance, and conſequently the apſides of 
its orbit muſt then move in conſequentia or direct. In 
the quadratures the ſun adds to the moon's gravity ; 
and that the more the greater its diſtance is from the 
earth: ſo that its gravity follows a leſs proportion than 
the inverted ratio of the ſquare of her diſtance, and 
conſequently the apſides of its orbit muſt then move in 
antecedentia or retrograde. But becauſe the action of 
the ſun ſubducts more from the moon's gravity in the 
conjunction and oppolition than it adds to it in the 
quadratures, the direct motion exceeds the retro- 
grade, and at the end of each revolution the apſides 
th found to be advanced according to the order of the 

NS. 

of If the plane of the moon's orbit coincided with that 
of the ecliptic, theſe would be the only irregularitics 
ariſing from the ſun's action; but becauſe it is inclined 
to the plane of the ecliptic in an angle of about 5 de- 
grees, the whole diſturbing force does not act upon the 
moon's motion in its orbit; a ſmall part of the force 
being employed to draw it out of the plane of the orbit 
into that of the ecliptic. 

« Of the forces MK and MI (fig. 162.) which diſturb 
the moon's motion, MI, being always in the direction 
of the radius, can have no effect in drawing it ont of 
the plane of its orbit: and if the force MK really 
coincided with the tangent, as we, neglecting the 
ſmall deviation ariſing from the obliquity of the moon's 
orbit, have hitherto ſuppoſed, it is evident that its 
only effect would be that of accelerating or retarding 
the moon's motion, without affeQing the plane of its 
orbit: But becauſe that force is always directed to 
ſome point in the line which paſles through the centres 
of the ſun and earth, it is evident that it can coincide 
with the tangent only when that line is in the plane 
of the moon's orbit ; that is to ſay, when the nodes 
are in the conjunction and oppoſition. At all other 

| times 
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particular times the force MK muſt decline to the northward or 
Explication ſouthward of the tangent, and, compounding itſelf 
of the Ce- ith the moon's motion, will not only accelerate or 
"ena, retard it, according to the circumſtances before ex- 
—.— plained, but will likewiſe alter its direction, deflecting 
it towards that ſide of the orbit on which the point, 
the force MK, tends to is ſituated. This deflection 
cauſes the moon to arrive at the ecliptic either ſooner 
or later than it would otherwiſe have done; or, in o- 
ther words, it occaſions the interſection of its orbit 
with the ecliptic to happen in a point of the ecliptic, 
either nearer to or farther from the moon, than that 
in which it would have happened if ſuch deflection 

had not taken place. 

« To illuſtrate this, let the elliptical projection 
COON (fig. 163.) ——_ a circle in the plane of 
the ecliptic, MOPN the moon's orbit interſecting the 
ecliptic in the nodes N and O. Suppoſe the moon to 
be in the northern part of its orbit at M and movin 
towards the node O; the diſturbing force MK, whic 
tends towards a point in the line SE to the ſouthward 
of the tangent MT, will be compounded with the tan- 
gental force, and will cauſe the moon to deſcribe the 
arc Mm, to which MR is tangent, inſtead of the arc 
MO; whence the node O is ſaid to be moved to m. 
In this manner the motion of the nodes may be ex- 
plained for any other ſituation. 

« This motion evidently depends on a twofold cir- 
cumſtance ; namely, the quantity and direction of the 
force MK. If the force MK be increaſed, its direc- 
tion remaining the ſame, it will deflect the curve of 
the moon's path from its orbit in a greater degree ; 
and, on the other hand, if its direction be altered fo 
as to approach nearer to a right angle with the tangent, 
it will cauſe a greater defleQion, though its quantity 
remain the ſame. When the moon is in the quadra- 
tures, the force MK vaniſhes, conſequently the nodes 
are then ſtationary. When the moon is at the octant, 
or 45 degrees from the quadrature, the force MK is 
the greateſt of all; and therefore the motion of the 
nodes is then moſt conſiderable, as far as it depends on 
the quantity of MK : But the direQion of this force 
in like circumſtances depends on the ſituation of the 
line of the nodes. If the line of the nodes coincides 
with the line paſſing through the centres of the ſun 
and earth, the force MK coincides with the tangent 
of the moon's orbit, and the nodes are ſtationary ; and 
the farther the node is removed from that line, the 
farther is that line removed from the plane of the 
moon's orbit, till the line of the nodes is in the qua- 
dratures ; at which time the line -paſſing through the 
centres of the ſun and earth, makes an angle with the 
plane of the moon's orbit equal to its whole inclination, 
or 5 degrees ; conſequently the angle formed between 
MK and the tangent, in like circumſtances, is then 

reateſt, MK being directed to a point in a line which 
is further from the plane of the moon's orbit than at 
any other time, and of courſe the motion of the nodes is 
then moſt conſiderable. 

« To determine the quantity and direction of the mo- 
tion of the nodes, ſuppoſe the moon in the quarter 
preceding the conjunction, and the node towards which 
it is moving to be between it and the conjunction; in 
this caſe its motion is directed to a point in the eclip- 
tic which is leſs diſtant than the point towards which 
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the force MK is directed: the force MK then com- Particular 

pounding with the moon's motion, cauſes it to be di- Explication 
rected to a point more diſtant than it would otherwiſe the Ce- 

have been; that is to ſay, the node towards which the — — 
moon moves is moved towards the conjunction. When wy 
the moon has paſſed the node, its courſe is directed to 
the other node, which is a point in the ecliptic more 
diſtant than the point to which MK is directed, and 
therefore MK compounding with its motion cauſes it 
to be directed to a point leſs diſtant than it would 
otherwiſe have been; ſo that in this caſe, likewiſe, the 
enſuing node is moved towards the conjunction. Af- 
ter the moon has paſſed the conjunction, the force MK 
ſtil] continues to deflect its courſe towards the ecliptic ; 
and conſequently the motion of the node is the ſame 
way till its arrival at the quadrature. Suppoſe, again, 
the moon to be at the conjunction, and 14 node t0- 
wards which it is moving to be between itand the qua- 
drature; in this caſe, the force MK compounding with 
the moon's motion, cauſes it to move towards a point 
in the ecliptic leſs diſtant than it would otherwiſe have 
done ; ſo that the enſuing node is brought towards the 
conjunction. 

« When the moon has paſſed the node, the force 
MK ſtill continuing to defle& its courſe towards the 
ſame ſide of its orbit, produces a contrary effe& ; name- 
ly, as it before occaſioned it to converge to the ecliptic, 
o it now canſes it to diverge from it; and its motion, 
in conſequence, tends continually to a point in the e- 
cliptic more diſtant than it would otherwiſe have done ; 
the enſuing node in this inſtance being alſo brought to- 
wards the conjunction. 

« As the diſturbing forces are very nearly the ſame 
in the half of the moon's orbit which is fartheſt from 
the ſun, this laſt paragraph is true when it moves in 
that part of its orbit, if the word oppoſition be every 
where inſerted inſtcad of the word cenjunction. 

«© Whence it is caſy to deduce this general rule: 
That when the moon is in the part of its orbit neareſt 
the ſun, the node towards which it is moving is made 
to move towards the conjunction; and when it is in 
the part of its orbit fartheſt from the ſun, the node to- 
wards which it is moving is made to move towards the 
oppoſition, | 

«« Suppoſe the moon at Q (fig. 176.), or the qua- 
drature preceding the conjunction, then the enſuin 
node, if at 90* diſtance, or at the conjunction C, will 
be ſtationary (as before obſerved) ; but if it be at a 

eater or leſs diſtance it will be brought towards C. 
Thus, if the nodes be in the poſition MN, the enſu- 
ing node M, being at a leſs diſtance from Q than 90“, 
will move towards C, or direct, while the moon moves 
through the are QM; after which N becomes the en- 
ſuing node and likewiſe moves towards the conjunction 
C, or retrograde during the moon's motion through 
the arc MR; and becauſe the arc MR exceeds M, 
the retrograde motion exceeds the direct. Again, if 
the nodes be in the poſition am, the enſuing node x 
being at a greater diſtance from Q than 90%, will 
move towards C, or retrograde during the moon's mo- 
tion through the arc 2 after which the node be- 
comes the enſuing node, and likewiſe moves towards 
the conjunction C, or direct, during the moon's mo- 
tion through the arc R; and becauſe the arc Q ex- 
cceds NR, the retrograde motion here alſo _— 

the 
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Varticular the direct. If the nodes be in the quadratures OR, 


noten 


—— the other half of the orbit ROQ with reſpect to 


Explication the enſuing node R removes towards C, or retrograde, 
_ * during the moon's motion through the are , or al- 


moſt the whole ſemiorbit. The fame may be ſhou n E 
the 
oppolition O; and therefore in every revolution of the 
moon, the retrograde motion of the nodes exceeds the 
direct; and, on the whole, the nodes are carried 
round contrary to the order of the ſigns. 

« The line of the conjunction is by the earth's an- 
nual motion brought into every pollible ſituation with 
reſpect to the nodes in the conrſe of a year, indepen- 
dent of their own proper motion ; which laſt occations 
the change of ſituation to be performed in about nine- 
teen days leſs, ' 

The inclination of the moon's orbit being the 
angle which its courſe makes with the plane of the 
ecliptic, it is evident from what has been ſaid, that 
this angle is almoſt continually changing. Suppoſe the 
line of the nodes, by its retrograde motion, to leave 
the conjunction C (hg. 175.) and become in the ſecond 
and fourth quarters as in the poſition MN, and the 
moon to move from the node M to the node N; then, 
becauſe the enſuing node N moves towards the con- 
junction C, while the moon is in the nearer half of its 
orbit, the moon's courſe muſt be continually more and 
more inflected towards the ecliptic till its arrival at R. 
This inflection in the firſt 90“, or MA from M, pre- 
vents its diverging ſo much from the ecliptic, as it 
would otherwiſe have done; that is to ſay, it dimi- 
niſhes the angle of the moon's inclination. From A 
to R its courſe begins to converye towards the eclip- 
tic; and this convergence is increaſed by the inflection 
which, in the preceding 90, prevented its divergence : 
in the arc AR, then, their inclination is increaſed. 
During the mooa's motion from R to N, the node is 
moved towards the oppoſition O, and conſequently the 
angle of its courſe to N, is rendered leſs than it would 
have been if the node has not moved; or, in other 
words, the inclination is diminiſhed. And becauſe the 
arc MA added to the arc RN is greater than the arc 
AR, the inclination at the ſnbſequent node is leſs than 
at the precedent node; and the ſame may be ſhown in 
the other half revolution NQM. 

« Therefore, while the nodes are moving from the 
conjunction and oppoſition to the quadratures, the in- 
clination of the moon's orbit on the whole diminiſhes 
in every revolution till they arrive in the quadratures, 
at which time it is leaſt of all. When the line of the 
nodes has paſſed the quadratures, and is in the firſt 
and third quarters, as in the poſition vn, it is eaſily 
ſhown by the ſame kind of argument, that the incli- 
nation is increaſed while the moon paſſes from to Q, 
then diminithes for the remainder of the firſt 90%, or 
Qa, and is afterwards increaſed for the other 90%, or 
an; and the ſame may be proved for the other half 
revolution RN. Conſequently, while the nodes are 
moving from the quadratures to the conjunction and 
oppoſition, the inclination is increaſed by the ſame de- 
grees as it before was diminiſhed, till they arrive at 
the conjunction and oppoſition ; at which time it re- 
turns to its firſt 1 being then greateſt of all. 

«« The line of the nodes in the conrſe of one entire 
revolution with reſpect to the ſun, is twice in the qua- 
dratures and twice in the conjunction and oppolition, 
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Therefore the inclinstion of the moon's orbit to the Particulzr 


ecliptic is diminiſhed and increaſed by turns twice in 1 


every revolution of the nodes. 

« All the irregularities of the moon's motion are a 
little greater when in the half of its orbit neareſt the 
ſun, than when it is in the other half; the chief rea- 


ſon of which is, that the difference between the ſquares ' 


of the moon's and carth's diſtances from the ſun is 
greater in proportion to the ſquares themſclves, in the 
tormer than in the latter caſe at equal elongations from 
the quadrature ; and conſequently the diſturbing forces 
muſt be more conſiderable, 

« Although the moon in reality revolves about the 

common centre of gravity between her and the earth, 
and not about the earth itſelf, and conſequently their 
motions and irregularities are ſimilar, and not confi- 
ned to the moon alone; yet it may be eaſily conceived, 
that the concluſions are not aſſected in any degree that 
may be here regarded, when, for the ſake of conciſe- 
neſs, we ſuppoſe one of the two bodies to be quieſcent, 
and the other to revolve about it. 
__ « Irregularities of the ſame kind take place among 
the primary planets, by their mutual actions on each 
other; but the quantities are not conſiderable. Hence 
the apſides of the planets are found to move in conſe- 
quentia, but ſo very ſlowly that ſome have doubted 
whether they move at all, The motions of the aphe- 
lia of Sarurn, * & x00} Mars, the Earth, Venus, and 
Mercury, as deduced from the compariſon of diſtant 
obſervations, are reſpectively 20 30“, 1% 43“ 20, 1® 
51 40% 149 10%, 4 fo, 1* 57 40%, in a century. 

The actions of the inferior planets on each other are 
very minute, on account of the ſmallneſs of their bulks ; 
but thoſe of Jupiter and Saturn are not altogether in- 
ſenſible, When Jupiter is between the Sun and Sa- 
turn, its whole attraction acts upon the latter and in- 
creaſes the gravity of that planet towards the ſun. 


This is found by comparing the reſpective maſles of 


Jupiter and the Sun; and the reſpective ſquares of 
their diſtances from Saturn, to be equal to ,;., of the 
Sun's action upon Saturn, That planet, on the other 
hand, at the conjunction, acts upon Jupiter and the 
Sun in the ſame direction; and therefore diſturbs their 
relative poſition only ſo far as its actions on each are 
not equal. The difference of theſe actions is found, 
by the ſame principles, to be ,,, of Jupiter's whole 
gravity.” 


Sect. VI. Of the Ebbing and Flowing of the Sea, and 
the Phenomena of the Harveſt and Horizontal 
Moon. 


Tux cauſe of the tides was diſcovered by Kepler, Cauſe of 
who, in his Introduction to the Phyſic of the Heavens, — — 
covert 


which is in the moon, is extended as far as the earth ; UV Kepler. 


thus explains it:“ The orb of the attracting power, 


and draws the waters under the torrid zone, acting up- 
on places where it is vertical, inſenſibly on confined 
ſeas and bays, but ſenſibly on the ocean whoſe beds are 
large and where the waters have the liberty of recipro- 
cation, that is, of riſing and falling.“ And in the 7oth 
page of his Lunar Aſtronomy —* But the cauſe of the 
tides of the ſea appears to be the bodies of the ſun and 
moon drawing the waters of the ſea,” This hint be- 
ing given, the immortal Sir Iſaac Newton improved it, 
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Fbbing and and wrote ſo amply on the ſubject, as to make the 
fowing of theory of the tides in a manner quite his own, by diſ- 
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covering the cauſe of their riſing on the ſide ot the 
earth oppoſite to the moou. For Kepler believed that 
the 2 of the moon occaſtoned an impulſe which 
cauſed another in her abſence. 

It kas been already obſerved, that the power of gra - 
vity diminiſhes as the ſquare of the diſtance inereaſes; 
and therefore the waters at Z on the ſide of the earth 
ABCDEFGH next the moon M are more attracted 
than the central parts of the earth O by the moon, and 
the central parts are more attracted by her than the wa- 
ters on the oppoſite ſide of the earth at : and therefore 
the diſtance between the earth's centre and the waters 
on its ſurface under and oppoſite to the moon will be 
increaſed, For, let there be three bodies at H, O, and 
D: if they are all equally attracted by the body M, 
they will all move equally faſt toward it, their mutual 
diſtances from each other continuing the ſame. If the 
attraction of M is unequal, then that body which is 
moſt ſtrongly attracted will move faſteſt, and this will 
increaſe its diſtance from the other body. Therefore, 
by the law of gravitation, M will attract H more 
ſtrongly than it does O, by which the diſtance between 
H and O will be increaſed ; and a ſpectator on O will 
perceive H riſing higher toward Z. In like manner, 
O being more ſtrongly attracted than D, it will move 
farther towards M than D does: conſequently, the di- 
ſtance between O and D will be increaſed ; and a lpec- 
tator on O, not perceiving his own motion, will ſee D 
receding farther from him towards : all effects and 
appearances being the ſame, whether D recedes from 
O, or O from D. 

Suppoſe now there is a number of bodies, as A, B, 
C, D, E, F, G, H, placed round O, fo as to form a flex- 
ible or fluid ring: then, as the whole is attracted to- 
wards M, the parts at H and D will have their di- 
ſtance from O increaſed ; whilſt the parts at B and F 
being nearly at the ſame diſtance from M as O is, theſe 
parts will not recede from one another; but rather, by 
the oblique attraction of M, they will approach nearer 
to O. Hence, the flaid ring will form itſelf into an 
ellipſe ZIBL:KFNZ, whoſe longer axis 2 OZ. pro- 
dnced will paſs throngh M, and its ſhorter axis BOF 
will terminate in Band F. Let the ring be filled with 
fluid particles, ſo as to form a ſphere round O; then, 
as the whole moves towards M, the fluid ſphere being 
lengthened at Z and , will aſſume an oblong or oval 
form. If M is the moon, O the earth's centre, ABC 
DEFGH the ſea covering the earth's ſurface, it js evi- 
dent, by the above reaſoning, that whilſt the earth by 
its gravity falls toward the moon, the water directly 
below her at B will ſwell and riſe gradually towards 
her, alſo the water at D will recede from the centre 
[ſtrictly ſpeaking, the centre recedes from DJ, and 
riſe on the oppoſite ſide of the earth; whilſt the water 
at B and F is depreſſed, and falls below the former le- 

Vor. II. 


NM 0 0 0 1 


vel. 


829 


Hence as the earth turns round its axis from the Ebbing and 


moon to the moon again in 24? hours, there will be flowing of 


two tides of flood and two of ebb in that time, as we 
find by experience. 

As this explanation of the ebbing and flowing of the 
ſea is deduced from the carth's conſtantly falling to- 
wards the moon by the power of gravity, ſome may 
find a difliculty in conceiving how 
the moon is full, or in oppolition to the ſun ; ſince the 
earth revolves about the ſun, and muſt continually fall 
towards it, and therefore cannot fall contrary ways at 
the ſame time : or if the earth is conſtantly falling to- 
wards the moon, they muſt come together at laſt. To 
remove this difficulty, let it be conſidered, that it is not 
the centre of the carth that deſcribes the annual orbit 
round the ſun, but the (E) common centre of gravity 
of the earth and moon together: and that whilſt the 
earth is moving round the ſun, it alſo deſcribes a circle 
round that centre of gravity ; going as many times 
round it in one revolution about the ſun as there are 
lunations or courſes of the moon round the earth in a 
year : and therefore the earth is conſtantly falling to- 
wards the moon from a tangent tothe circle it deſcribes 
round the ſaid common centre of gravity. Let M be 
the moon, TW part of the moon's orbit, and C the 
centre of gravity of the earth and moon; whilſt the 
moon goes round her orbit, the centre of the earth de- 
ſcribes the circle 4 g e round C, to which circle g a k 
is a tangent ; and therefore when the moon has gone 
from M to a little paſt W, the earth has moved from 
g toe; and in that time has fallen towards the moon, 
from the tangent ata toe : and ſo en, round the whole 
circle. 

The ſan's influence in raiſing the tides is but ſmall 
in compariſon of the moon's ; for though the earth's 
diameter bears a conſiderable proportion to its diſtance 
from the moon, it is next to nothing when compared 
to its diſtance from the ſun. And therefore the differ- 
ence of the ſun's attraction on the ſides of the earth un- 
der and oppoſite to him, is much leſs than the differ- 
ence of the moon's attraction on the ſides of the earth 
under and oppoſite to her; and therefore the moon muſt 
raiſe the tides much higher than they can be raiſed by 
the ſun, 

On this theory, the rides ought to be higheſt direct- 
ly under and oppoſite to the moon ; that is, when the 
moon is due north and ſouth. But we find, that in 
open ſeas, where the water flows freely, the Moon M 
is generally paſt the north and ſouth meridian, as at p, 
when it is high water at Z and at », The reaſon is 
obvious: for though the moon's attraction was to ceaſe 
altogether when ſhe was paſt the meridian, yet the mo- 
tion of aſcent communicated to the water before that 
time would make it continue to riſe for ſome time af. 
ter; much more muſt it do ſo when the attraQion is 
only diminiſhed ; as a little impulſe given to a moving 
ball will cauſe it ſtill to move farther than otherwiſe it 
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(z) This centre is as much nearer the earth's centre than the moon's as the earth is heavier, or contains a 
greater quantity of matter than the moon, namely, about 40 times. If both bodies were ſuſpended on it, they 
would hang in æꝗguilibrio. So that dividing 240,c00 miles, the moon's diſtance from the earth's centre, by 40. 
the exceſs of the earth's weight above the moon's the quotient will be 6000 miles, which is the diſtance of ihe 
common centre of gravity of the carth and moon from the earth's centre. 
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the ſun is on the meridian, becauſe of the increaſe made 
to the heat already imparted. 

The tides anſwer not always to the ſame diſtance of 
the moon from the meridian at the ſame places ; but 
are variouſly affected by the action of the ſun, which 
brings them on ſooner when the moon is in her firſt 
and third quarters, and keeps them back later when ſhe 


is in her ſecond and fourth : becauſe, in the former - 


caſc, the tide raiſed by the ſun alone would be earlier 
than the tide raiſed by the moon; and, in the latter 
caſe, later. 

The moon goes round the earth in an elliptic orbit; 
and-therefore, in every lunar menth, ſhe approaches 
nearer to the earth than her mean diſtance, and recedes 
farther from it. When ſhe is neareſt, ſhe attracts 
ſtrongeſt, and ſo raiſes the tides moſt ; the contrary 
happens when ſhe is fartheſt, becauſe of her weaker at- 
traction, When both luminaries are in the equator, 
and the moon in perigee, or at her leaſt diſtance from 
the carth, ſhe raiſes the tides higheſt of all, eſpecially 
at her conjunction and oppolition ; both becauſe the 
equatorial parts have the greateſt centriſugal force from 
their deſcribing the largeſt circle, and from the concur- 
ring actions of the ſun and moon. At the change, the 
attractive forces of the ſun and moon being united, 
they diminith the gravity of the waters under the moon, 
— gravity on the oppoſite ſide is diminiſhed by 
means of a greater centrifugal force, At the full, 
whilſt the moon raiſes the tide under and oppoſite to 
her, the ſun, acting in the ſame line, raiſes the tide un- 
der and oppoſite to him ; whence their conjoint effect is 
the ſame as at the change ; and, in both caſes, occaſion 
what we call the Spring Tides, But at the quarters the 
ſun's action on the waters at O and H diminiſhes the 
effect of the moon's action on the water at Z and N; 
ſo that they riſe a little ander and oppoſite to the ſun 
at O and II, and fall as much under and oppoſite to 
the moon at Z and N; making what we call the Neap 
Tides, becauſe the ſun and moon then act croſs-wiſe to 
each other. But theſe tides happen not till ſome time 
after; becauſe in this, as in other caſes, the actions do 
not produce the greateſt effect when they are at the 
ſtrongeſt, but ſome time afterwards. 

The ſun, being nearer the earth in winter than in 
ſammer, is of courſe nearer to it in February and Oc- 
tober than in March and September; and therefore 
the greateſt tides happen not till ſome time after the 
autumnal equinox, and return a little before the ver- 
nal. 

The ſca, being thus put into motion, would continue 
to ebb and flow for ſeveral times, even though the ſun 
and moon were annihilated, or their inflaence ſhould 
ceaſe; as, if a baſon of water were agitated, the wa- 
ter would continue to move for ſome time after the 
baſon was left to ſtand till ; or like a pendulum, 
which, having been put in motion by the hand, con- 
ow to make ſeveral vibrations without any new im- 

alſe. 
, When the moon is in the equator, the tides are e. 
ually high in both parts of the lunar day, or time of 
+ 4 moon's revolving from the meridian to the meridian 
again, which is 24 hours 50 minutes. But as the 
moon declines from the equator towards either pole, 
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Ebbing and could have done ; and as experience ſhows, that the 
flowing of day is hotter about three in the afternoon, than when 


towards the pole to which ſhe is neareſt, and the other 
declines towards the oppoſue pole; each clevat ion de- 
ſcribing parallels as far diſtant from the equator, on 

ite ſides, as the moon declines from it to either 
ſide ; and conſequently the parallels deſcribed by theſe 
elevations of the water are twice as many degrees from 
one another as the moon is from the equator ; increa- 
ſing their diſtance as the moon increaſes her declina- 
tion, till it be at the greateſt, when the ſaid parallels 
are, at a mean ſtate, 47 degrees from one another : and 
on that day, the tides are moſt uncqual in their heights. 
As the moon returns towards the equator, the parallels 
deſcribed by the oppoſite elevations approach towards 
each other, until the moon comes to the equator, aud 
then they coincide. As the moon declines towards the 
oppoſite pole, at equal diſtances, each elevation de- 
ſcribes the ſame parallel in the other part of the lunar 
day, which its oppoſite elevation deſcribed before. 
Whilſt the moon has north declination, the greateſt 
tides in the northern hemiſphere are when ſhe is above 
the horizon ; and the reverſe whilſt her declination is 


ſouth. Let NESQ be the earth, NSC its axis, EQ Fig. 192, 
the equator, T S the tropic of Cancer, t vp the tro- 193» 194. 


pic of Capricorn, 4 6 the arctic circle, cd the antarctic, 
N the north pole, S the ſouth pole, M the moon, F 
and G the two eminences of water, whoſe loweſt parts 
are at aand d, at N and S, and at & and c, always 90 
degrees from the higheſt. Now, when the moon is in 
her greateſt north declination at M, the higheſt eleva- 
tion G under her is on the tropic of Cancer T S, 
and the oppoſite elevation F on the tropic of Capri- 
corn ty; and theſe two elevations deſcribe the tropics 
by the earth's diurnal rotation. All places in the 
northern hemiſphere ENQ have the higheſt tides when 
they come into the poſition b Q, under the moon: 
and the loweſt tides when the carth's diurnal rotation 
carries them into the poſition a TE, on the ſide oppo- 
ſite to the moon; the reverſe happens at the ſame time 
in the ſouthern hemiſphere ESQ, as is evident to ſight. 
The axis of the tides a Cd has now its poles a and d 
(being always 90 degrees from the higheſt elevations) 
in the arctic and antarctic circles; and therefore it is 
plain, that at theſe Circles there is but one tide of 
flood, and one of ebb, in the lunar day. For, when 
the point @ revolves half round to 4, in 12 lunar hours, 
it has a tide of flood ; but when it comes to the ſame 
point a again in 12 hours more, it has the loweſt ebb. 
In ſeven days afterward, the moon M comes to the e- 
quinoEtial circle, and is over the equator EQ, when 
both elevations deſcribe the equator ; and in both he- 
miſpheres, at equal diſtances from the equator, the 
tides are equally high in both parts of the lunar day. 
The whole phenomena being reverſed, when the moon 
has ſouth declination, to what they were when her de- 
clination was north, require no farther deſcription. 

In the three laſt-mentioned figures, the earth is or- 
thographically projected on the plane of the meridian ; 
but in order to deſcribe a particular phenomenon, we 
now project it on the plane of the ecliptic. Let 


HZON be the earth and ſea, FED the equator, T Fig. 19%» 


the tropic of Cancer, C the arctic circle, P the north 
pole, and the curves, 1, 2, 3, &c. 24 meridians or 
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the tides are alternately higher and lower at places ba- Ebbing 
ving north or ſouth latitude. For one of the higheſi flow ing of 
elevations, which is that under the moon, follows her We Sea. 


A 
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Ebbingand hour-circles, interſecting each other in the poles; fitions of the moon, eſpecially as to the une 


flowing of AGM is the moon's orbit, S the ſun, M the moon, Z of their returns, may take this general rule 
the Sea. the water elevated under the moon, and N the oppolite ing when they onght to be ſo affected. 


Sat 
times Ebbing and 
or know - flowing of 
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When the * : 
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Tides turn 
on the axis 
of the 
moon's or- 
bit. 


equal elevation. As the loweſt parts of the water are 
always go degrees from the higheſt, when the moon is 
in either of the tropics (as at M), the elevation Z is on 
the tropic of Capricorn, and the oppoſite elevation N on 
the tropic of Cancer ; the low-water circle HCO touch- 
es the polar circles at C; and the high-water circle 
ETP6 goes over the poles at P, and divides every pa- 
rallel of latitude into two equal ſegments. In this caſe, 
the tides upon every parallei are alternately higher and 
lower ; but they return in equal times: the point T, 
for example, on the tropic of Cancer (where the depth 
of the tide is repreſented by the breadth of the dark 
ſhade), has a ſhallower tide of flood at T than when it 
revolyes half round from thence to 6, according to the 
order of the numeral figures; but it revolves as ſoon 
from 6 to T as it did from T to 6. When the moon 
is in the equinoctial, the elevations Z and N are tranſ- 
ferred to the equator at O and H, and the high and 
low-water circles are got into each other's former pla- 
ces; in which caſe the tides return in unequal times, 
bat are equally high in both parts of the lunar day : for 
a place at r (under D) revolving as formerly, goes 
ſooner from 1 to 11 (under F) than from 11 to 1, be- 
cauſe the parallel it deſcribes is cut into unequal ſeg- 
ments by the high water circle HCO : but the points 
1 and 11 being equidiſtant from the pole of the tides 
at C, which is directly under the pole of the moon's 
orbit MGA, the clevations are cqually high in both 
parts of the day. 

And thus it appears, that as the tides are governed 
by the moon, they muſt turn on the axis of the moon's 
orbit, which is inclined 23; degrees to the earth's axis 
at a mean ſtate: and therefore the poles of the tides 
maſt be ſo many degrees from the poles of the carth, or 
in oppoſite points of the polar circles, going round theſe 
circles in every lunar day. It is true, that according 10 
fig. 194. when the moon is vertical tothe equator EC 
the poles of the tides ſeem to fall in with the poles of the 
world N and 8: but when we conſider that FCH 
is under the moon's orbit, it will appear, that when the 
moon is over H, in the tropic of Capricorn, the north 
pole of the tides (which can be no more than go degrees 
from under the moon) malt be at C inthe arctic circle, 
not at P the north pole of the earth; and as the moon 
aſcends from H to G in her orbit, the north pole of the 


tides muſt ſhift from c to @ in the arctic circle, and the 


ſouth poles as much in the antarctic. 

It is not to be doahted, but that the earth's quick 
rotation brings the poles of the tides nearer to the poles 
of the world, than they would be if the earth were at 
reſt and the moon revolyed about it only once a month ; 
for otherwiſe the tides would be more unequal in their 
heights and times of their return, than we find they 
are. But how near the earth's rotation may bring the 
poles of its axis and thoſe of the tides together, or how 
far the preceding tides may atfe& thoſe which follow, ſo 
as to make them keep up nearly to the ſame heights 
and times of ebbing and flowing, is a problem more fit 
to be ſolved by obſervation than by theory. 

- Thoſe who have opportunity to make obſervations, 
and chooſe to ſatisfy themſclves whether the tides are 
really aff:&ed in the above manner by the different po- 


earth's axis inclines to the moon, the northern tides, if 
not retarded in their paſſage through ſhoals and chan- 
nels, nor affected by the winds, ought to be greateſt 
when the moon is above the horizon, leaſt when ſhe is 
below it; and quite the reverſe when the earth's axis 
declines from her: but in both caſes, at equal intervals 
of time. When the carth's axis inclines ſidewiſe to 
the moon, both tides are equally high, but they hap- 
pen at unequal intervals of time. In every lunation the 
earth's axis inclines once to the moon, once from her, 
and twice ſidewiſe to her, as it does to the ſun every 
year; becauſe the moon goes round the ecliptic every 
month, and the ſun but once in a year. In ſummer, the 
earth's axis inclines towards the moon when new; and 
therefore the day-tides in the north ought to be higheſt, 
and night-tides loweſt, about the change: at the full, 
the reverſe. At the quarters, they ought to be equally 
high, but unequal in their returns; becauſe the earth's 
axis then inclines ſidewiſe to the moon. In winter, the 
phenomena are the ſame at full moon as in ſummer at 
new, In autumn, the earth's axis inclines ſidewiſe to 
the moon when new and full; therefore, the tides 
ought to be equally high and uneven in their returns at 
theſe times. At the firſt quarter, the tides of flood 
ſhould be leaſt when the moon is above the horizon, 
greateſt when ſhe is below it : and the reverſe at her 
third quarter, In ſpring, the phenomena of the firſt 
quarter anſwer to thofe of the third quarter in au- 
tumn; and vice verſa. The nearer any time is to ei- 
ther of theſe ſeaſons, the more the tides partake of the 
phenomena of theſe ſeaſons ; and in the middle between 
any two of them the tides are at a mean ſtate between 
thoſe of both. 

In open ſeas, the tides riſe but to very ſmall heights 


in proportion to what they do in wide-monthed rivers, 


opening in the direction of the ſtream of tide. For in 
channels growing narrower gradually, the water is ac- 
cumulated by the oppoſition of the contracting bank: 
like a gentle wind, little felt on an open plane, but 
ſtrong and briſk in a ſtreet ; eſpecially if the wider end 
of 42 ſtreet be next the plain, and in the way of the 
wind. 
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The tides are fo retarded in their paſſage thro' dif- Irregulari- 


ferent ſhoals and channels, and otherwiſe ſo variouſly tics of tides 
accounted 


affected by ſtriking againſt capes and headlands, that 
to different places they happen at all diſtances of the 
moon from the meridian, conſequently at all hours of 
the lunar day. The tide propagated by the moon in 
the German ocean, when ſhe is three hours paſt the 
meridian, takes 12 hours to come from thence to Lon- 
don bridge; where it arrives by the time that a new 
tide is raiſed in the ocean. And therefore, when the 
moon has north declination, and we ſhould expect the 
tide at London to be greateſt when the moon is above 
the horizon, we find it is leaſt; and the contrary when 
ſhe has ſouth declination. At ſeveral places it is high- 


water three hours before the moon comes to the meri- 
dian; but that tide which the moon puſhes as it were 
before her, is only the tide oppoſite to that which was 
raiſed by her when ſhe was nine hours paſt the oppoſite 
meridian. | 
There are no tides in lakes, becauſe they are gene- 
Tally 
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for. 
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Ebbing and rally ſo ſnail, that when the moon is vertical ſhe at- 
mg of tratts every part of them alike, and therefore by ren- 
_— all the water equally light, no part of it can be 
raiſed higher than another. The Mediterranean and 
Baltic ſcas have very ſmall clevations, becauſe the in- 
lets by which they communicate with the ocean are 
ſo narrow, that they cannot, in ſo ſhort a time, receive 
or diſcharge cnough to raiſe and ſink their ſurfaces ſen- 
369g 4ibly. 
Why the Air being lighter than water, and the ſurface of the 
moon does atmoſphere being nearer to the moon than the ſurface 
not affect f the ſea, it cannot be doubted that the moon raiſes 
much higher tides in the air than in the ſea, And 
therefore many have wondered why the mercury does 
not fink in the barometer when the moon's action on 
the particles of air makes them lighter as ſhe paſſes over 
the meridian, But we muſt conſider, that as theſe 
particles are rendered lighter, a greater number of them 
arcaccumulated, until > deficiency of gravity be made 
up by the height of the column; and then there is an 
equilibrium, and conſcquently an equal preſſure upon 
the mercury as before ; ſo that it cannot be affected by 
the acrial tides. It is very probable, however, that 
the ſtars which are ſeen through an aerial tide of this 
kind will have their light more refracted than thoſe 
which are ſcen — the common depth of the at- 
moſphere; and this may account for the ſuppoſed re- 
fractions by the lunar atmoſphere that have been ſome - 
330 times obſerved, 
Of the har- It is generally believed that the moon riſes about 50 
velt moon. minutes later every day than on the preceding but 
this is true only with regard to places on the equator, 
In places of conſiderable latitude there is a remarkable 
difference, eſpecially in the harveſt time. Here the 
autumnal full moon riſes very ſoon after ſun-ſet for ſe- 
weral 2 together. At the polar circles, where 
the mild ſeaſon is of very ſhort duration, the autumnal 
full moon riſes at ſun-ſet from the firſt co the third 
quarter. And at the poles, where the ſan is for half 
a year abſent, the winter full-moons ſhine conſtantly 
without ſetting from the firſt to the third quarter. 

All theſe phenomena are owing to the different 
angles made by the horizon and difterent parts of the 
moon's orbit ; and may be cxplained in the following 
manner, 

The plane of the equinoctial is perpendicular to the 
earth's axis; and therefore as the earth turns round 
its axis, all parts of the equinoctial make equal angles 
with the horizon both at riſing and ſetting: ſo that 
equal portions of it always riſe or ſet in equal times. 
Conſequently, if the moon's motions were equable, and 
in the equinoctial, at the rate of 12 degrees 11 min. 
from the ſun every day, as it is in her orbit, ſhe would 
riſe and ſet 50 minutes later every day than on the 
preceding: for 12 deg. 11 min. of the equinoctial riſe 
or ſet in 50 minutes of time in all latitudes. 

But the moon's motion is ſo nearly in the ecliptic, 
that we may conſider her at preſent as moving in it. 
Now the different parts of the ecliptic, on account of 
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parts or ſigns which riſe with the ſmalleſt angles ſet 
with the greateſt, and vice verſa, In equal times, 
whenever this angle is leaſt, a greater portion of the 
ecliptic riſcs than when the angle is larger; as may be 
ſeen by clevating the pole of a globe to any conſider- 
able latitude, and then turning it round its axis in the 
horizon. Conſequently, when the moon is in thoſe 
ſigns which riſe or ſer with the ſmalleſt angles, ſhe 
riſes or ſets with the leaſt difference of time ; and with 
the greateſt difference in thoſe ſigus which riſe or ſer 
with the greateſt angles. 

Let FUP be the axis of a globe, & TR the tropic 
of Cancer, Lt vy the tropic of Capricorn, S EU yy 
the ecliptic touching both the tropics, which are 47 
degrees from each other, and AB the horizon. The 
equator, being in the middle between the tropics, is cut 
by the ecliptic into two oppoſite points, which are the 
beginnings of Aries and Libra, K is the hour-circle 
with its index, F the north pole of the globe elevated 
to a conſiderable latitude, ſuppoſe 40 ä above 
the horizon; and P the ſouth pole depreſſed as much 
below it. Becauſe of the oblique poſition of the ſphere 
in this latitude, the ecliptic has the high elevation 
N S above the horizon, making the angle NU & 
of 73; degrees with it when Cancer is on the meridian, 
at which time Libra riſes in the eaſt. But let the 
globe be turned half round it axis, till Capricorn comes 
to the meridian and Artes riſes in the eaſt; and then 
the ecliptic will have the low elevation NL above the 
horizon, making only an angle NUL of 26; degrees 
with it; which is 47degrees leſs than the former angle, 
equal to the diſtance between the tropics. 

In Northern latitudes, the ſmalleſt angle made by 
the ecliptic and horizon is when Aries riſes, at which 
time Libra ſets; the greateſt when Libra riſes, at 
which time Aries ſets. From the riſing of Aries to 
the riſing of Libra (which is twelve (4) ſidereal hours) 
the angle increaſes; and from the riſing of Libra to the 
riſing of Aries, it decreaſes in the ſame proportion. 
By this article and the preceding, it appears, that the 
22 riſes faſteſt about Aries, and floweſt about 
Libra. 

On the parallel of London, as much of the ecliptic 
riſes about Piſces and Aries in two hours as the moon 
goes through in ſix days: and therefore, whilſt the 
moon is in theſe ſigns, the differs but two hours in 
riſing for ſix days together ; that is, about 20 minutes 
later every day or night than on the preceding, at a 
mean rate, But in 14 days afterwards the moon comes 
to Virgo and Libra, which are the oppoſite ſigns to 
Piſces and Aries; and then ſhe differs almoſt four times 
as much in riſing; namely, one hour and about fifteen 
minutes later every day or night ihan the former, whilſt 
ſhe is in theſe ſigns. 

As the moon can never be full but when ſhe is op- 
polite to the fun, and the ſun is never in Virgo and 
Libra but in our autumnal months, it is plain that the 

moon 


(4) The ecliptic, together with the fixed ſtars, make 366; apparent diurnal revolutions about the earth in a 
year; the ſun only 255;. Therefore the ſtars gain 3 minntes $56 ſeconds upon the ſun every day: ſo that a 
'idereal day contains only 23 hours 56 minutes of mean ſolar time, and a uitural or ſolar day 24 hours, Hence 


12 ſidercal hours are 11 minutes 58 ſeconds ſhorter then 12 ſolaz. 
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its obliquity to the earth's axis, make very different Ebbing ang 
angles with the horizon as they riſe or ſet. Thoſe flowing of 
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Harveſt moon is never full in the oppoſite ſigns, Piſces and 


and Hori- Aries, but in thoſe two months, 
zontal 
Moon. 
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And therefore we 
can have only two full moons in the year, which riſe 
ſo near the time of ſan-ſer for a week together as a- 
bovementioned. The former of theſe is called the Har- 
veſt moon, and the latter the hunter's moon, 

Here it will probably be aſked, why we never ob- 
ſerve this remarkable riling of the moon but in harveſt, 


nomenon is ſceing ſhe is in Piſces and Aries twelve times in the year 
not obſer- beſides ; and muſt then riſe with as little difference of 


vetlat 
times. 


time as in harveſt ? The anſwer is plain; for in winter 
theſe ſigns riſc at noon ; and being then only a quarter 
of a circle diſtant from the ſun, the moon in them is in 
her firſt quarter: but when the ſun is above the hori- 
zon, the moon's riſing is neither regarded nor per- 
ceived, In ſpring, theſe ſigns riſe with the ſun, be- 
cauſe he is then in them; and as the moon changeth 
in them at that time of the year, ſhe is quite invilible, 
In ſummer they riſe about midnight; and the ſun being 
then three ſigns, or a quarter of a circle, before them, 
the moon is in them about her third quarter ; when 
riſing ſo late, and giving but very little light, her riſing 
paſſes unobſerved. And in autumn, theſe ſigns, being 
oppoſite to the ſun, riſe when he ſets, with tho moon 
in oppolition, or at the full, which makes her riſing 
very conſpicuous. 

At the equator, the north and ſouth poles lic in the 


horizon; and therefore the ecliptic makes the ſame 


angle ſouthward with the horizon when Aries riſes, as 
it does northward when Libra riſes, Conſequently, 
as the moon riſes and ſets nearly at equal angles with 
the horizon all the year round, and about 5o minntes 
later every day or night than on the preceding, there 
can be no particular harveſt-moon at the equator. 

The farther that any place is from the equator, if 
it be not beyond the polar circle, the more the angle 
is diminiſhed which the ecliptic and horizon make when 
Piſces and Aries riſe : and therefore when the moon is 
in theſe ſigns, ſhe riſes with a nearly proportionable 
difference later every day than on the former ; and is 
for that reafon the more remarkable about the full, until 
we come to the polar circles, or 66 degrees from the 
equator ; in which latitude the ecliptic and horizon be- 
come coincident every day for a moment, at the fame 
ſidereal hour (or 3 minutes 56 ſeconds ſooner every 
day than the former), and the very next moment one 
halfof the ecliptic, containing Capricorn, Aquarius, Pif- 
ces, Aries, Taurus, and Gemini, riſes, and the oppo- 
ſite half ſets. Therefore, whilſt the moon is going 
from the beginning of Capricorn to the beginning of 
Cancer, which is almoſt 14 days, ſhe riſcs at the ſame 
ſidereal hour; and in autumn juſt at ſun- ſet, becauſe 
all that half of the ecliptic, in which the ſun is at that 
time, ſets at the ſame ſidereal hour, and the oppolite 
half riſes ; that is, 3 minutes 56 ſeconds of mean ſolar 
time, ſooner every day than on the day before. So 
whilſt the moon is going from Capricorn to Cancer, 
ſhe riſes earlier every day than on the preceding; con- 
trary to what ſhe does at all places between the polar 
circles. But dnring the above 14 days, the moon is 
24 ſidereal hours later in ſetting : for the ſix ſigns 
which riſe all at once on the eaſtern ſide of the horizon 
are 24 hours in ſetting on the weſtern fide of it. 

In northern latitudes the autumnal full moons are in 


7 Os. © ©; a 
Piſes and Aries, and the vernal full moons in Virgo Harveſt 


and Libra; in ſouthern latitudes, juſt the reverſe, be- and Hori- 
cauſe the ſeaſons are contrary, But Virgo and Libra enn 


riſe at as ſmall angles with the horizon in ſouthern la- 
titudes, as Piſces and Aries do in the northern; and 
therefore the harveſt-moons are juſt as regular on one 
fide of the equator as on the other, 

As theſe ſigns, which riſe with the leaſt angles, ſet 
with the greateſt, the vernal full moons differ as much 
in their times of riſing every night as the autumnal full 
moons differ in their times of ſetting ; and ſet with as 
little difference as the autumnal full moons riſe ; the 
one being in all caſes the reverſe of the other. 

Hitherto, for the ſake of plainneſs, we have ſup» 
poſed the moon to move in the ecliptic, from which 
the ſun never deviates. But the orbit in which the 
moon really moves is different from the ecliptic ; one 
half being elevated 5; degrees above it, and the other 
half as much depreſſed below it. The moon's orbit 
therefore interſects the ecliptic in two points diametri- 
cally oppolite to each other; and theſe interſections 
are called the Moon's Nodes. So the moon can never 
be in the ecliptic but when ſhe is in either of her nodes, 
which is at leaſt twice every courſe from change to 
change, and ſometimes thrice : For, as the moon goes 
almoſt a whole ſign more than around her orbit from 
change to change; if ſhe paſſes by either node about 
the time of change, ſhe will paſs by the other in 
about 14 days after, and come round to the former 
node two days again before the next change. That node 
from which the moon begins to aſcend northward, or 
above the ecliptic, in northern latitudes, is called the 
Aſcending Node, and the other the Deſcending Node, 
becauſe the moon, when ſhe paſſes by it, deſcends be- 
low the ecliptic ſouthward. 

The moon's _—_ motion with regard to the 
ecliptic cauſes ſome difference in the times of her ri- 
ſing and ſetting from what is already mentioned. For 
when ſhe is northward of the ecliptic, ſhe riſes ſooner 
and ſets later than, if ſhe moved in the ecliptic: and 
when ſhe is ſouthward of the ecliptic, ſhe riſes later 
and ſets ſooner. This difference is variable, even in 
the ſame ſigns, becauſe the nodes ſhift backward about 
19; degrees in the ecliptic every year; and ſo go 
round it contrary to the order of the ſigns in 18 years 
225 days. 

When the aſcending node is in Aries, the ſouthern 
half of the moon's orbit makes an angle of 5; degrees 
leſs with the horizon than the ecliptic does, when A- 
ries riſes in northern latitudes: for which reaſon the 


moon riſes with leſs difference of time whilſt ſhe is in 


Piſces and Aries, than ſhe would do if ſhe kept in the 
ecliptic, But in 9 years and 112 days afterward, the 
deſcending node comes to Arics ; and then the moon's 
orbit makes an angle 5; degrees greater with the hori- 
zon when Aries riſes, than the ecliptic does at that 
time; which cauſes the moon to riſe with greater dit- 
ference of time in Piſces and Aries than if ſhe moved in 
the ecliptic. 

To be a little more particular : When the aſcending 
node is in Aries, the angle is only 9; degrees on the 
parallel of London when Aries riſe ; but when the 


deſcending node comes to Aries, the angle is 20; de- 


grees, This occaſions as great a difference of the 
| moon's 


ee. 

moon's riſing in the ſame ſigns every nine years, as 

and Hori» there would be on two parallels 10; degrees from one 
_— another, if the moon's courſe were in the ecliptic. 

— As there is a complete revolution of the nodes in 18; 


373 years, there maſt be a regular period of all the varic- 
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in Aries, full in Cancer, and at her firſt quarter in Li- Harveft 
bra. And as the beginning of Aries is the riſing point and Hori. 
of the ecliptic, Caucer the higheſt, and Libra . ſet. zonal 
ting point, the moon riſes at her firſt quarter in A- 


Revolution ies which can happen in the riſing and ſetting of the 


ries; is molt clevated above the horizon, and full, in 
Cancer ; and ſets at the beginning of Libra, in her third 


of (hs moon daring that time, But this Gifting of the nodes quarter, having continued vilible for 14 diurnal rota- 

TO * Rever affects the moon's riſing ſo much, even in her tions of the earth. Thus the poles are ſupplied one- 

quickeſt deſcending latitude, as not to allow us ſtill the half of the winter-time with conſtant moon-light in the 

benefit of her riſing nearer the time of ſun · ſet for a few ſun's abſence ; and only loſe light of the moon from her 

days together about the full in harveſt, than when the third to her firſt quarter, while ſhe gives bat very lit- 

373 is full at any other time of the year. | tle light and could be but of little and ſometimes of no 
Long At the polar circles, when the ſun touches the ſum- ſervice to them. A bare view of the figure will make Fig. 188. 


moon-light mer tropic, he continues 24 hours above the horizon ; 
in winterat and 24 hours below it, when he touches the winter 


tropic. 
riſes in ſummer nor ſets in winter, conſidering her as 


For the ſame reaſon, the full moon neither 


moving in the ecliptic. For the winter full moon be- 
ing as high in the ecliptic as the ſnmmer ſun, muſt 
therefore continue as long above the horizon; and the 
ſummer full moon being as Jow in the ecliptic as the 
winter ſan, can no more riſe than he does. But theſe 
are only the two full moons which happen about the 
tropics, for all the others riſe and ſet. In ſummer, 
the full moons are low, and their ſtay is ſhort above 
the horizon, when the nights are ſhort, and we have 
lcaſt occaſion for moon light : in winter they go high, 
and ſtay long above the horizon, when the nights are 
long, and we want the greateſt quantity of 1noon- 
light, 

40 the poles, one half of the ecliptic never ſets, 
and the other half never riſes: and therefore, as the ſun 
is always half a year in deſcribing one half of the cclip- 
tic, and as long in going through the other half, it is 
natural to imagine that the ſan continues half a year 
together above the horizon of each pole in its turn, 
and as long below it ; riet to one pole when he ſets 
to the other. This would be exactly the caſe if there 
were no refraction: but by the atmoſphere's refractin 
the ſan's rays, he becomes viſible ſome days ſooner, an 
continues ſome days longer in ſight, than he would 
otherwiſe do: ſo that he appears above the horizon of 
either pole before he has got below the horizon of the 
other. And, as he never goes more than 234 degrees 
below the horizon of the poles, they have very little 
dark night; it being twilight there, as well as at o- 
ther places, till the ſun be 18 degrees below the hori- 
zon. The full moon, being always oppoſite to the ſun, 
can never be ſeen while the ſun is above the horizon, 
except when ſhe is in the northern half of her orbit ; 


this plain: in which let 8 be the ſun; c, the earth in 
ſammer, when its north pole inclines towards the ſun; 
and E the earth in winter, when its north pole declines 
from him. SEN and NWS is the horizon of the north 
pole, which is coincident with the cquator,; and, in 
both theſe poſitions of the earth, Y & < vy is the 
moon's orbit, in which the goes round the earth, ac- 
cording to the order of the letters abcd, ABCD. 
When the moon is at @ ſhe is in her third quarter to the 
earth at e, and juſt riſing to the north pole A at & ſhe 
changes, and is at the greateſt height above the hori- 
zon, as the ſun likewiſe is; at c ſhe is in her firſt quar- 
ter, ſetting below the horizon ; and is loweſt of all un- 
der it at 4, when oppoſite to the ſun, and her enlight- 
ened fide toward the earth. But then ſhe is full in view 
to the ſouth pole p : which is as much turned from the 
ſun as the north pole inclines toward him. Thus, in 
our ſummer, the moon is above the horizon ofthe north 
pole whilſt the deſcribes the northern half of the eclip- 
tic Y G A, or from her third quarter to her firſt; 
and below the horizon during her progreſs through the 
ſouthern half a N; higheſt at the change, moſt 
deprefled at the full, But in winter, when the carth 
is at E, and its north pole declines from the ſun, the 
new moon at D is at her greateſt depreſſion below the 
horizon NWS, and the full moon at B at her greateſt 
height above it; riſing at her firſt quarter A, and keep- 
ing above the horizon till ſhe comes to her third quar- 
ter C. At a mean ſtate ſhe is 234 degrees above the 
horizon at B and 5, and as much below it at D and 4, 
equal to the inclination of the earth's axis F. 8 S, 
or S vp, are, as it were, a ray of light proceeding 
from the ſun to the earth; and ſhows that when the 
earth is at e, the ſun is above the horizon, vertical to 
the tropic of Cancer; and when the carth is at E, he 
is below the horizon, vertical to the tropic of Capri- 
corn. 
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The ſun and moon generally appear larger when near Horizontal 
the horizon than when at a diſtance from it ; for which moon ac- 
there have been various reaſons aſſigned. The follow- counted for 
ing account is given by Mr Ferguſon: © Theſe lumi- b Mr Fer- 
naries although at great diſtances from the earth, ap- 

pear floating as it were on the ſurface of our atmo- 

ſphere, HGFfcC, a little way beyond the clouds; of pig. 179. 


for whenever any point of the ecliptic riſes, the op- 
poſite point ſets. Therefore, as the ſun is above the ho- 
rizon of the north pole from the 2cth of March till 
23d of September, it is plain that the moon, when full, 
being « Lag gr to the ſun, muſt be below che horizon 
during that half of the year. But when the ſun is in 
the ſouthern half of the ecliptic, he never riſes to the 


north pole ; during which half of. the year, every full 
moon happens in ſome part of the northern half of the 
ecliptic which never ſets. Conſequently, as the polar 
inhabitants never ſee the full moon in ſummer, they have 


* her always in the winter, before, at, and after, the full, 


ſhining for 14 of our days and nights. And when the 
ſun is at his greateſt depreſſion below the horizon, be- 
ing then in Capricorn, the moon is at her third quarter 


which, thoſe about F, directly over our heads at E, 
are nearer us than thoſe about H or c in the horizon 
HEc. Therefore, when the ſun or moon appear in the 
horizon at e, they are not only ſeen in a part of the ſky 
which is really farther from us than if they were at 
any conſiderable altitude, as about f; but they are al- 
ſo ſeen through a greater quantity of air and vapours 
at c than at f, Here we have two concurring appear- 

ances 
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Harveſt 


ances which deceive our imagination, and cauſe us to 


2nd Hori- refer the ſun and moon to a greater diſtance at their 


z ontal 


Moon. 
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By Mr 
Dunn. 


riſing or ſetting about c, than when they are conſide - 
rably high, as at 7: firſt, their ſeeming to be on a 
part of the atmoſphere at c, which is really farther 
than f from a ſpectator at E; and, ſecondly, their be- 
ing ſeen through a groſſer medium when at c than when 
at f, which, by rendering them dimmer, cauſes us to 
imagine them to be at a yet greater diſtance. And as, 
in both caſes, they are ſeen much under the ſame angle, 
we naturally judge them to be largeſt when they ſeem 
fartheſt from us. 

« Any one may ſatisfy himſelf that the moon appears 
under no greater angle in the horizon than on the me- 
ridian, by taking a 5 gry of paper, and rolling it 
up in the form of a tube, of ſuch a width, that, ob- 
ſerving the moon through it when ſhe riſcs, ſhe may as 
it were juſt fill the tube; then tie a thread round it 
to keep it of that ſize; and when the moon comes to 
the meridian, and appears much leſs to the eye, look at 
her again throngh the ſame tube, and ſhe will fill it juſt 
as mach, if not more, than ſhe did at her riſing. 

« When the full moon is in her perigee, or at her 
leaſt diſtance from the earth, ſhe is ſcen under a larger 
angle, and muſt therefore appear bigger than when the 
is full at other times: And if that part of the atmo- 

here where ſhe riſes be more replete with vapours 
than uſual, ſhe appears ſo much the dimmer; and 
therefore we fancy her to be (till the bigger, by refer- 
ring her to an nnuſually great diſtance, knowing that 
no objects which are very far diſtant can appear big 
unleſs they really be ſo.” 

To others this ſolution has appeared INT ; 
and accordingly Mr Dunn has given the following diſ- 
ſertation on this phenomenon, Phil. Tranſ. Vol. LXIV. 

« x, The ſun and moon, when they are in or near the 
horizon, appear to the naked eye of the generality of 
perſons, ſo very large in compariſon with their apparent 
magnitudes when they are in the zenith, or ſomewhat 
elevated, that ſeveral learned men have been led to in- 

uire into the canſe of this phenomenon ; and after en- 

eavouring to find certain reaſons, founded on the prin- 
ciples of phyſics, they have at laſt pronounced this 
phenomenon a mere optical illuſion, | 

« 2. The principal diſſertations which I have ſeen 
conducing to give any information on this ſubject, or 
helping to throw any light on the ſame, have been thoſe 
printed in the Tranſactions of the Royal Society, the 
Academy of Sciences at Paris, the German Acts, and 
Dr Smith's Optics ; but as all the accounts which I 
have met with in theſe writings any way relative to 
this ſubject, have not given me that ſatisfaction which 
I have deſired, curioſity has induced me to inquire after 
the cauſe of this ſingular phenomenon in a manner 
ſomewhat different from that which others have done 
before me, and by ſuch experiments and obſervations 
as have appeared to me pertinent ; ſome of which have 
been as follows, viz. 

„ 3. I have obſerved the riſing and ſetting ſan near 
the viſible horizon, and near riſing grounds elevated 
above the viſible horizon abont half a degree, and found 
him to appear largeſt when near to the viſible horizon ; 
and particularly a conſiderable alteration of his magni- 
tude and light has always appeared to me from the 
time of his being in the horizon at riſing, to the time 

1 
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of his being a degree or two above the horizon, and Harveſt 


the contrary at his ſetting z which property I have en- 
deavoured to receive as a prejudice, and an impoſition 
on my ſight and judgment, the uſual reaſons for this ap- 
pearance. | 

« 4. I have alſo obſerved that the ſan near the ho- 
rizon appears to put on the figure of a ſpheroid, having 
its vertical diameter appearing to the naked eye ſhorter 
than the horizontal diameter; and, by meaſuring thoſe 
diameters in a teleſcope, have found the vertical one 
ſhorter than the other. 

« 5. I have made frequent obſervations and com- 
pariſons of the apparent magnitude of the ſun's diſk, 
with objects directly under him, when he has been 
near the horizon, and with ſuch objects as I have found 
by meaſurement to be of equal breadth with the ſun's 
diameter; but in the ſudden tranſition of the eye from 
the ſun to the object, and from the obje & to the ſan, 
have always found the ſun to a leaſt; and that 
when two right lines have been imaginarily produced 
by the ſides of thoſe equal magnitudes, they have not 
_—_ to keep parallel, but to meet beyond the 
un. | 

« 6, From theſe and other like circumſtances, I firſt 
began to ſuſpect that a ſudden dip of the ſun into the 
horizontal vapours, might ſome how or other be the 
cauſe of a ſudden apparent change of magnitude; al- 
though the horizontal vapours had been diſallowed to 
be able to produce any other than a refraction in a 
vertical dire tion; and, reducing things to calculation, 
found, that from the time when the ſun is within a di- 
ameter or two of the horizon, to the time when he is 
a ſemidiameter below the horizon, the ſun's rays be- 
come paſſable through ſuch a length of medium, reck- 
oning in the direction of the rays, that the total quan- 
tity of medium (reckoning both depth and denſity 
through which the rays paſs, being compared wit 
the like total depth and denſity through which they 
paſs at ſeveral elevations, it was proportionable to the 
difference of apparent magnitude, as appearing to the 
naked eye. 

« 7. This circumſtance of ſudden increaſe and de- 
creaſe of apparent magnitude, and as ſudden decreaſe 
and increaſe of light (for they both go together), ſeem- 
ed to me no improbable cauſe of the phenomenon, al- 
though I could not then perceive how ſuch yapours might 
contribute towards enlarging the diameter of the ſun 
in a horizontal direction. 

« 8.1 therefore examined the ſun's diſk again and 
again, by the naked eye and by teleſcopes, at different 
altitudes; and, among ſeveral circumſtances, found 
the ſolar maculz to appear larger and plainer to the 
naked eye, and through a teleſcope, the ſun being near 
the horizon, than they had appeared the ſame days 
when the ſun was on the meridian, and to appearance 
more ſtrongly defined, yet obſcured. | 

40 g. A litle before ſun-ſerting, I have often ſeen 
the ſ © of the ſan with ſuch protuberances and inden- 
tures as have rendered him in appearance a very odd 
figure; the protuberances ſhooting ont far beyond, and 
the indentures preſſing into the diſk of the ſun; and al- 
ways, through a teleſcope magnifying 55 times, the 
the lower limb has appeared with a red glowing arch 
beneath it, and cloſe to the edge of the ſun, while the 
other parts have been clear. % 


« 10. At 


536 KG V TT © © WM © MM £f YL; Sect. VI. 
Harveſt « 10, At ſan-ſetting, theſe protuberances and inde- magnitudes when ſcen throngh ſome mediams than o- Harveſt 
and Hori tarcs have appeared to ſlide along the vertical limbs, thers. and Hori. 
—— from the lower limb to the higher, and their vanith- But more particularly, | zontal 
nor SEES ing, ſo as often to form a ſegment of the ſun's upper *« 5. I took a cylindrical pglaſs-veſſel about two feet Moon. 

limb apparently ſeparated from the diſk for a ſinall high; and having graduated its ſides to inches, I placed 

ſpace of time, it upright on a table, with a piece of paper under the 

« 11, At ſan-riſing I have ſeen the like protuberan- bottom of the glaſs, on which paper were drawn pa- 

ces, indentures and ſlices, above deſcribed ; but with rallel right lines at proper diſtances from each other ; 

this difference of motion, that at ſun-riſing they firſt and having placed a ſhilling at the bottom of the veſſel, 

r to riſe in the ſun's upper limb, and ſlide or move it was nearly as low as the paper. Pouring water into 
downward to the lower limb; or which is the ſame the veſſel, and viewing the ſhilling through the medium 
thing, they always appear at the riſing and ſetting of of water with one eye, whilſt I beheld with the other 
the ſun, to keep in the ſame parallels of altitude by the e where the edges of the ſhilling were projected on 
teleſcope, This property has been many times ſo diſ- the paper and its parallels, I found the ſhilling appear 
cernable, even by the naked eye, that I have obſerved larger at every additional inch depth of the water; and 
the ſun's upper limb to ſhoot out towards right and left, this was the caſe if either eye was uſed ; and the ſame 
and move downwards, —_— the upper part of the when theeye was removed farfrom the ſurface or near 
diſk an apparent portion of a leſſer ſpheroid than the to it, or in any proportion thereto. 
lower part at riſing, and the contrary at ſetting. « 16. I took large veſſels; and, filling them with wa- 
Through the teleſcope this has appeared more plain in ter, placed different bodies at the bottoms of thoſe veſ- 

tion to the power of magnifying. ſels. It always followed, that the greater depth of water 

% 11, Theſe protuberances and indentures ſo eaſily I looked through, in a direction from my eye to the 
meaſurable by the micrometer, whilſt the teleſcope objects in the water, the nearer thoſe objects appeared 
wires appeared ſtrait, enabled me to conclude, that to me. Thus light bodies appeared more mellow and 
certain 1 of the atmoſphere have different refractive faint, and dark bodies rather better defined, than out of 
powers; and, lying horizontally acroſs the conical or the water, when they were not deeply immerſed. And 
cycloidal ſpace traced out by the rays between the cye thus they appeared under whatever directious or poſi- 
and that part of the atmoſphere firſt 1ouched by the tions I viewed the bodies. 
rays, muſt have been the cauſe of ſach apparent pro- « 17. I placed different bodies in proper veſſels of fair 
tuberances and indentures in an horizontal direction a- water, and immerſed my face in the water; viewing the 
croſs the ſun's vertical limbs; and alſo that the bot- bodies in and through the water. They all appeared 
toms of thoſe protuberances and indentures muſt be to me plain, when not too far from the eye; and altho” 
conſiderably enlarged, and removed to appearance far- à little hazy at the edges, they appeared much en- 
ther from the centre of the diſk than they would have larged, and always larger through a greater depth of 
been had there been no ſuch ſtrata to reſract. water. Thus a ſhilling appeared nearly as large as half 

« 13. Before ſun · riſing, when the ſun has been near a crown, with a red glowing arch on that fide oppoſite 
the tropic ; and the ſky, at the utmoſt extent of the to the ſun, when the tun ſhined on the water. From 
horizon which appeared very clear; and when certain this experiment Iconcluded, that divers ſee light objects 
fogs have appeared in ſtrata placed alternately between not only larger, but very diſtinctly, in the water.“ 
the hills, and over intervening rivers, valleys, &c. fo From thef: experiments he draws a confirmation of 
as to admit a ſight of the riſing ſan over thoſe ſogs; I his doctrine, that the appearances treated of ariſe from 
have obſerved with admiration the moſt diſtant trees the different ſtrata of the atmoſphere; and then con- 
and buſhments, which at other times have appeared cludes that the rays coming from the ſun are by the 
ſmall to the naked eye, but while the fun has been horizontal vapours “ firſt obſtructed, and many of 
paſling along a little beneath the horizon obliquely un- them totally abſorbed; the reſt proceeding with a re- 
der them, juſt before ſun-riſing, when the ſun has been tarded motion, are thereby firſt reflected, and then leſs 
thus approaching towards trees and buſhments, they refracted through the humours of the eye; and, laſtly, 
have grown apparently very large to the naked eye, that hereby the image on the rttina becomes enlarged.” 
and alſo through a teleſcope ; and they have loſt that 
apparent largeneſs as the ſun has been paſſed by them. Sect. VII. Of drawing a Meridian Line. Of Solar 
T us a few trees ſtanding together on the riſin and Sidereal Time, and of the Equation of Time. 
ground, at the diſtance of a few miles, have appeare 
to grow up into an apparent mountain. Such apparent Tu E foundation of all aſtronomical obſervations is a 
mountains formed from trees put on all forms and ſhapes, knowledge of the exact time when the ſun, or any o- 
as ſloping, perpendicular, over-leaning, &c. but ſoon ther of the celeſtial bodies, comes to the meridian; and 
recover their natural appearance when the ſun is paſt therefore aſtronomers have been very attentive to the 
by them, or got above the horizon. moſt proper methods of drawing a meridian line, by 

« 14. Mountains themſelves, ata diſtance, ſometimes which only this can be exactly be The eaſieſt 
appear larger than at other times. Beaſts and cattle method of doing this is the following, recommended 
in the midſt of, and being ſorrounded with, water, by Mr Ferguſon, and is found a very good method of 
appear nearer to us than when no water ſurrounds them. placing a ſun-dial horizontally on its pedeſtal. 376 
Cattle, houſes, trees, all objects on the ſummit of a Make four or five concentric circles (fig. 5.) about a Ferguſon's 
hill, when ſeen throngh a fog, and at a proper diſtance, quarter of an inch from one another, on a flat board a- method of 
«ppear enlarged, All bodies admit of larger apparent bout a foot in breadth ; and let the utmoſt circle * _ —_—_ 

tile line, 


2 


Sect. VII. 
Equationof litile leſs than the board will contain. Fix a r- 
time, &. pendicularly in the centre, and of ſuch a — 
——— whole ſhadow may fall within the innermoſt circle for 
at lcaſt four hours in the middle of the day. The pin 
aught to be about an eighth part of an inch thick, and 
to, have 4 round blunt point. The board being ſer 
exactly level in the place where the ſun ſhines, ſuppoſe 
from eight in the morning till four in the afternoon, 
aboar which hours the end of the ſhadow ſhould fall 
without all the cirelcs ; watch the ti mes in the forenoon 
waen the extremity of the ſh ing ſhadow juſt touch - 
es the ſeveral circles, and there make marks. Then, 
in the afternoon of the ſame day, watch the lengthen- 
ing ſhadow; and where its cnd touches the ſeveral cir- 
cles in going over them, make marks alſo. Laſtly, 
with a pair of compaſſes, find exactly the middle point 
between the two marks on any circle, and draw a ſtraight 
line from the centre to that point; which line will he 
covered at noon by the ſhadow of a ſmall upright wire, 
which ſhould be put in the place of the pin. The rea- 
ſon for drawing ſeveral circles is that in caſe one part 
of the day ſhould prove clear, and the other part ſome- 
what cloudy, if you miſs the time when the point of 
the ſhadow ſhould touch one circle, you may perhaps 
catch it in touching auother, The pin is uſually about 
five inches in length. The beſt time for drawing a 
meridian line in this manner is about the ſummer ſolſtice; 
becauſe the ſan changes his declination ſloweſt, and his 
altitude faſteſt, in the longeſt days. . 

If the caſement of a window on which the ſan ſhines 
at noou be quite upright, you may draw a line along 
the edge of its ſhadow on the floor, when the ſhadow 
of the pin is exactly on the meridian line of the board: 
and asthe motion of the ſhadow of the caſement will be 
much more ſenſible on the floor than that of the ſhadow 
of the pin on the board, you may know to a few ſeconds 
when it tonches the meridian line on the floor, 


3 This method may ſaffice for ordinary purpoſes, but 
ſrom the for aſtronomers the following is preferable. Take the 


Phil. Tranſ gnomon of an horizontal dial for the latitude of the 
place, and to the hypotenuſa fix two ſights, whoſe cen- 
tres may be parallel to the ſame: let the eye-light be a 
ſmall hole, but the other's diameter muſt be equal to 
the tangent of the double: diſtance of the north-ſtar from 
the pole; the diftance of the fights being made radius, 
let the ſtile be rivetted to the end of a ſtraight ruler ; 
then when you would make uſe of it, lay the ruler on 
an horizontal plane, ſo that the end to which the ſtile 
is fixed may overhang ; then look through the eye · ſight, 
moving the inſtrument till the north-ſtar appears to 
touch the circumference of the hole in the other ſight, 
on the ſame hand with the girdle of Caſſiopeia, or on 
the oppoſite (ide to that whereon the ſtar in the Great 
Bear's rump is at that time; then draw a line by the 
edge of the ruler, and it will be a true meridian line. 
To find the A meridian line being by eicher of theſe methods 
exattime exactly drawn, the time when the fan or any other 
oi n9on. of the celeſtial bodies is exactly in the meridian may 
be found by a common quadrant, placing rhe edge of 
it along the line, and obſerving when the ſan or other 
luminary can be ſeen exactly through its two ſights, 
and noting exactly the time; which, ſuppoling the lu- 


if minary viewed to be the ſan, will be exactly noon, or 
8 12 o'clock; but as the apparent diameter of the fun 
5 is pretty large, it ought to be known exactly when 
bis centre is in the meridian, which will be ſome ſhort 

Vor., II, 


AS TT KO NS 2M 


V. 537. 
ce after his weſtern limb has arrived at it, and be- Equationof 

ore bis caſtern limb come thither. It will be proper, Time, &c. 

chere tore, to obſerve exaQly the time of the two limbs 

being ſeen through the ſights of the quadrant ; and the 

half of the difference between theſe times added to the 

one or ſubrracted from the other, will give the exact 

time when the ſun's centre is in the meridian. What 

we ſay with regard to the ſun, is alſo applicable to the 

moon ; but not to the ſtars, which have no ſenſible 

diameter. To render this more intelligible, the fol- 

lowing Kort deſcription of the quadrapt, and method 

of taking the altitudes of celeſtial bodies by it, is ſub- 
ned. 379 
Let HOX (fig. 195.) be a horizontal line, ſup- Totoke the 

poſed to be extended from the eye at A to X, where altitudes of 

the ſky and carth ſeem to meet at the end of a lon * celeſtial 

and level plain: and let S be the ſun. The are X — 

will be the ſun's height above the horizon at X, and 

is found by the inſtrument EDC, which is a quadrant - 

al board, or plate of metal, divided into go equal parts 

or degrees on its limb DPC ; and has a couple of little 

braſs plates, as 4 and 6, with a ſmall hole in cach of 

them, called /ghr-holes, for looking through, parallel 

to the edge of the quadrant whereon they ſtand. To 

the centre E is fixed one end of a thread F, called the 

plumb-line, which has a ſmall weight or plummet P 

fixed to its other end. Now, if an obſerver holds the 

quadrant upright, without inclining it to either ſide, 

and ſo that the horizon at X is ſeen through the ſight- 

holes 4 and &, the plamb-line will eut or hang over 

the beginning of the degrees at o, in the edge EC; 

but if he elevates the quadrant fo as to look through 

the ſighi- holes at any part of the heavens, ſuppoſe to 

the ſun at S; juſt ſo many degrees as he elevates the 

ſight-hole „ above the horizontal line HOX, fo many 

degrees will the plumb-line cut in the limb CP of the 

quadrant. For, let the obſerver's eye at Abe in the 

centre of the celeſtial arc XYV (and he may be ſaid 

to be in the centre of the ſun's apparent and dfurnal 

orbit, let him be on what part of the carth he will), in 

which arc the ſun is at that time, fuppoſe 25 degrees 

high, and let the obſerver hold the quadrant ſo that he 

may ſee the ſan through the ſight-holes; the plumb- 

line ſreely playing onthe quadrant will cut the 25th de- 

gree in the limb CP, equal to the number of —_— 

of the ſun's altitude at the time of obſeryation, ( B. 

Whoever looks at the ſun, muſt have a ſmoked glaſs 

before his eyes, to fave them from hurt. The beiter 

way is, not to look at rhe fon through the ſight-holes, 

but to hold the quadrant facing the eye, at a little dif- 

rance, and fo that, the ſun ſhining through one hole, 

the ray may be feen to fall on the + lM * io 
By obſervation made in the manner above directed, Difference 

it is fornd, that the ſtzrs appear to go round the earth between ſo- 

in 23 hours 56 minutes 5 ſeconds, and the ſan in 24 hours: lar and ſide- 

ſo that the ſtars gain three minutes 56 feconds upon real days. 

the ſun every day, which amounts to one diurnal revo. 

lation in a year; and therefore, in 365 days as meaſu- 

red by the returns of the ſun to the meridian, there are 

266 days as meaſured by the ſtars returning to it: the 

former are called ſ/ar days, and the latter ſdereal. 
If the earth had only a diurnal motion, without an 

annual, any given meridian would revolve from the ſun 

to the ſum again in the ſame quantity of time as from 

any ſtar to the ſame ſtar again; becauſe the ſun would 

never change his place witn reſpect to the ſtars, But, 
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Equation of 24 the earth adyances almoſt a degree caſtward in its 
tame, Ke, orbit in the time that it turns caſtward round its axis, 


381 
*idercal 
year con- 
tains 366 
days. 


Whatever ſtar paſſes over the meridian on any day with 
the ſun, will paſs over the ſame meridian on the next 
day when the ſun is almoſt a degree ſhort of it ; that is, 
3 minutes 56 ſeconds ſooner, If the year contain- 
ed only 360 days, as the ecliptic does 360 degrees, 
the ſun's apparent place, fo far as his motion is equa- 


ble, would change à degree every day; and then the 
2 days be juſt 4 minutes ſhorter than the 
olar, 


Let ABCDEFGHIKLM (fig. 179.) be the carth's 
orbit, in which it goes round the ſun every year, accord- 
ing to the order of the letters, that is, from weſt to 
caſt; and turns round its axis in the ſame way from the 
ſun to the ſan again in every 24 hours, Let 8 be the 
ſun, and R a fixed ſtar at ſach an immenſe diſtance, that 
the diameter of the carth's orbit bears no ſenſible pro- 
portion to that diſtance, Let Nm: be any particular 
meridian of the carth, and N a given point or place 
upon that meridian when the —_ is at A, the fun 8 
hides the ſtar R, which would always be hid if the earth 
never removed from A ; and Rs as the carth 
turns round its axis, the point N would always come 
round to the ſun and ſtar at the ſame time, But when 
the carth has advanced, ſuppoſe a twelfth part of its 
orbit, from A to B, its motion round its axis will bring 
the point N a twelfth part of a natural day, or two 
hours, ſooner to the ſtar than to the ſun ; for the angle 
vf NB is equal to the angle ASB: and therefore 
any ſtar, which comes to the meridian at noon with 
the ſun when the earth is at A, will come to the me- 
ridian at 10 in the forenoon when the earth is at B. 
When the carth comes to C, the point N will have 
the ſtar on its meridian at 8 in the morning, or four 
hours ſooner than it comes round to the fin : for it 
mult revolve from N to x, before it has the ſun in its 
meridian. When the earth comes to D, the point N 
will have the ſtar on its meridian at 6 in the morning ; 
but that point muſt revolye ſix hours more from N to x, 
before it has mid-day by the ſun ; for now the angle 
ASD is a right angle, and ſo is ND; that is, the 
carth has advanced 90 degrees in its orbit, and muſt 
turn 2 degrees on its axis to carry the point N from 
the ſtar to the ſun: for the ſtar always comes to the 
meridian when N is parallel to RSA; becauſe DS 
is but a point in reſpect of RS. When the earth is 
at E, the ſtar comes to the meridian at 4 in the morn- 
ing; at F, at two in the morning; and at G, the 
earth having gone half round its orbit, N points to the 
ſtar Rat midnight, it being then directly oppoſite to 
the ſun; and therefore, by the earth's diurnal motion, 
the ſtar comes to the meridian 12 hours before the ſun. 
When the earth is at H, the ſtar comes to the meridian 
at 10 in the evening; at I, it comes tothe meridian at 
8, that is, 16 hours before the ſan; at K, 18 hours 
before him; at L, 20 hours; at M, 22; and at A, e- 
qually with the ſun again, | 

Thus it is plain, than an abſolute turn of the earth 
on its axis (which is always completed when any par- 
ticular meridian comes to be parallel to its ſituation at 
any time of the day before) never brings the ſame me- 
ridian roand from the ſun to the ſan again; but that 
the carth requires as much more than one turn on its 
axis to ſiniſh a natural day, as it has gone forward in 


re Mu 


a circle. 
times round its axis; and therefore, as a turn of the 
earth on its axis completes a ſidereal day, there muſt 
be one fidercal day more in a year than the number 
of ſolar days, be the number what it will, on the carth 
or any other planet. One turn being loſt with reſpect 
to the number of ſolar days in a year, by the planet's 
oing round the ſan ; juſt as it would be Joſt to a travel- 
er, who, in going round the earth, would loſe one day 
by following the apparent diurnal motion of the ſun ; 
and conſcquently would reckon one day leſs at his re- 
turn (let him take what time he would to go round 
the carth) than thoſe whoremained all the while at the 
place from which he ſet out. So if there were two earths 
revolving equally on their axcs, and if one remained 
at A until the other had gone round the ſun from A 
to A again, that carth which kept its place at A would 
have its ſolar and ſidereal days always of the ſame 
length; and ſo would have one ſolar day more than 
the other at its return. Hence, if the earth turned 
but once round its axis in a year, and if that turn was 
made the ſame way as the earth goes round the ſun, 
there would be continual day on one ſide of the earth, 
and continual night on the other. 


3 
The carth's motion on its axis being perfectly uni- Inequality 
form, and equal at all times of the year, the ſidereal of ſolar 
days are always preciſely of an cqual length; and ſo tims. 


would the ſolar or natural days be, if the carth's orbit 
were a perfect circle, and its axis perpendicular to its 
orbit. But the carth's diurnal motion on an inclined 
axis, and its annual motion in an elliptic orbit, cauſe 
the ſan's apparent motion in the heavens to be nnequal : 
for ſometimes he revolves from the meridian tothe me- 
ridian again in ſomewhat leſs than 24 hours, ſhown by 
a well-regulated clock ; and at other times in ſomewhat 
more: ſo that the time ſhown by an equal going clock 
and a true ſun-dial is never the ſame but on the 15th 
of April, the 16th of June, the 31ſt of Auguſt, and the 
24th of December. The clock, if it goes cquably 
and true all the year round, will be before the ſun 
from the 24th of December till the 15th of April ; 
from that time till the 16th of June, the ſun will be be- 
fore the clock; from the 16th of Jane till the 31ſt of 
Auguſt, the clock will be again before the ſun ; and 
from thence to the 24th of December, the ſun will be 
faſter than the clock. 


As the equation of time, or difference between the Equation 
time ſhown by a well-regulated clock and a true ſun. of time c- 


dial, depends upon two cauſes, namely, the vbliquity P 
of the ecliptic, and the unequal motion of the earth in 
it, we ſhall firſt explain the effects of theſe cauſes ſepa- 
rately conſidered, and then the united effects reſulting 
from their combination. 

The earth's motion on its axis being perfectly equa- 
ble, or always at the ſame rate, and the plane of the 
equator being perpendicular to its axis, it is evident 
that in equal times equal portions of the equator paſs 
over the meridian ; and fo would equal portions af the 
ecliptic, if it were parallel to, or coincident with, 
the equator. But, as the ecliptic is oblique to the 
equator, the equable motion of the earth carries un- 
equal portions of the ecliptic over the meridian in 
equal times, the difference being proportionate to the 
obliquuy ; and as ſome parts of the ecliptic are much 

more 


Sect. VII. 


that time; which, at a mean ſtate, is 2 365th part of Equationof 
Hence, in 365 days, the carth turns 366 Time, Ac. 


Sect. VII. A 8 


Equationof more oblique than others, thoſe differences are un- 
Time, &c. equal among themſelves. Therefore, if two ſuns ſhould 


Fig. 180. 


ftart from the beginning either of Aries or Libra, and 
continue to move equal arcs in equal times, 
one in the equator and the other in the ecliptic, the 
equatorial ſun would always return to the meridian in 
24 hours time, as meaſured by a well regulated clock : 
bat the ſun in the ecliptic would return to the meridian 
ſometimes ſooner and ſometimes later than the equa- 
torial ſan; and only at the ſame moments with him 
on four days of the year ; namely, the 2oth of March, 
when the ſan enters Aries; the 21| of June, when he 
enters Cancer; the 23d f September, when he enters 
Libra; and the ziſt of December, when he enters Ca- 
pricorn ; and to this ſictitious ſun the motion of a well. 
regulated clock always anſwers. 

Let Z Y be the earth; ZFRxz, its axis; abcde, 
&c. the equator ; ABCDE, &c. the northern half of the 
ecliptic from V to A on the fide of the globe next 
the eye ; and MNOP, &c. the ſouthern halt on the op- 
polite fide from & to y. Let the points at A, B, 
C, D, E, F, & quite round from Y to V again 
bound equal portions of the ecliptic, gone through in 
equal times by the real ſun ; and thoſe at a, 6, c. d, e, f, 
c. equal portions of the equator deſcribed in equal 
times by the fititious ſun ; and let Z Y z be the me- 
ridian, 

As the real ſan moves obliquely in the ecliptic, and 
the fictitious ſun direaly in the equator, with reſpe& 
to the meridian ; a degree, or any number of degrees, 
between Y* and F on the ecliptic, muſt be nearer the 
meridian Z V than a degree, or any correſponding 
number of degrees, on the equator from V to PA: and 
the more ſo, as they are the more oblique: and there- 
fore the true ſun comes ſooner to the meridian every 
day whilſt he is in the quadrant Y* F, than the ficti- 
tious ſan does in the quadrant 7 /; for which reaſon, 
the ſolar noon prec noon by the clock, until the 
real fan comes to F, and the fictitious to ; which two 
points, being equidiſtant from the meridian, both ſans 
will come to it preciſely at noon by the clock, 

Whilſt the real ſan deſcribes the ſecond quadrant of 


| the ecliptic FGH!KL from Cancer to , he comes 


later to the meridian every day than the fiftitious ſun 
moving through the ſecond quadrant of the equator 
from / to a; for the points at G H, I, K, and L, 
being farther from the meridian, their correſponding 
points at g, 5h, i, and I, muſt be later of coming to it: 
and as both ſans come at the ſame moment to the 
point , they come to the meridian at the moment 
of noon by the clock. 

In departing from Libra, through the third qua- 
drant, the real ſun going through MNOPQ towards 
yy at R, and the fictitious ſun through -mepg towards 
r, the former comes to the meridian every boy ſooner 
than the latter, until the real ſan comes to vp, and the 
fictitious to r and then they come both to the meridian 
at the ſame time. 

Laſtly, as the real ſun moves equably thro' STUV W, 
from vy towards ; and the fictitions ſan thro' s2uvaw, 
from r towards V. the former comes later every day 
to the meridian than the latter, until they both arrive 
at the point V. and then they make it noon at the 
ſame time with the clock. 

Having explained one canſe of the difference of time 


V, thxou 
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ſhown by a well- 
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red clock and a true ſan-dial, Equationof 


and conudered the fun, not the carth, as moving in the Time, &c. 


ecliptic ; we now proceed to explain the other cauſe of 
this difference, namely, the inequality of the ſun's ap- 
parent motion, which is ſhowed in ſummer, when the 
ſun is fartheſt from the earth, and ſwifteſt in winter when 
he is neareſt to it. But the carth's motion on its axis 13 
equable all the year round, and is performed from weſt 
to eaſt ; which is the way that the ſun appears to change 
his place in the ecliptic. 

If the ſun's motion were equable in the ecliptic, the 
whole difference Fetween the equal time as ſhown 
the clock, and the unequal time as ſhown by the ſun, 
would ariſe from the obliquity of the ecliptic, But the 
ſun's motion ſomerimes exceeds a degree in 24 hours, 
though generally it is leſs : and when his motion is 
ſloweſt, any particular meridian will revolve ſooner to 
him than when his motion is quickeſt ; for it will over- 
take him in leſs time when he advances a leſs ſpace than 
when he moves through a larger, 

Now, if there were two ſuns moving in the plane of 
the ecliptic, ſo as to go round it in a year; the one 
deſcribing au equal arc every 24 hours, and the other 
deſcribing ſometimes a leſs arc in 24 hours, and at 
other times a larger, gaining at one time of the year 
what is loſt at the oppoſite ; it is evident, that either 
of theſe ſuns would come ſooner or later to the meri- 
dian than the other, as it happened to be behind or 
before the other; and when they were both in con- 
junction, they would come to the meridian at the ſame 
moment. 
As the real ſun moves unequably in the ecliptic, let 
us ſuppoſe a fiftitious ſun to move equably in a circle 
coincident with the plane of the ecliptic Ler ABCD 
(fig. 181.) be the ecliptic or orbit in which the real 
ſun moves, and the dotted circle abcd the imaginary or- 
bit of the fiftitious ſun: each going round in a year 
according to the order of letters, or from weſt to caſt. 
Let HIKL be the carth turning round its axis the 
ſame way every 24 hours; and ſuppoſe both ſuns to 
ſtart from A and a, in a right line with the plane of the 
meridian EH, at the ſame moment: the real ſun at 
A, being then at his greateſt diſtance from the 
earth, at which time his motion is ſloweſt; and the 
fictitious ſun at a, whoſe motion is always equable, 
becauſe his diſtance from the earth is ſuppoſed to be 
always the ſame. In the time that the meridian re- 
volves from H to H again, according to the order of 
the letters HIKL, the real ſun has moved from A to 
F; and the ſictitious with a quicker motion from à to 
gh a large arc: therefore the meridian EH 
will revolve ſooner from H to under the real fun at F, 
than from H E to & under the fifticious ſun at /; and 
conſequently it will then be noon by tlie ſun-dial ſoon- 
er than by the clock. 

As the real ſun moves from A towards C, the ſwift- 
neſs of his motion increaſes all the way to C, where it 
is at the quickeſt Bur notwithſtanding this, the fic- 
ritious ſun gains ſo much upon the real, ſoon after his 
departing from A, that the increaſing velocity of the 
real tun does not bring him up with the equally moving 
fictitious ſun till the former comes to C, and the latter 
to c, when each has gone half round its reſpective or- 
bit; and then being in conjunction, the meridian EH, 
revolving to EK, comes to both ſans at the fame time, 

; Yea and 
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Calculating and therefore it is noon by them both at the ſame mo- 

the Diltan- ment. 

— | — But the increaſed velocity of the real ſun, now being 

dhe quickeſt, carries him before the fictitious one; 
and therefore, the ſame meridian will come io the ficti- 
tious ſun ſooner than to the real: for whilſt the ficti- 
tioas ſun moves from c to 8 the real ſun moves through 
a greater arc from C to G : conſequently the point K 
has its noon by the clock when it comes to 4, but not 
its noon by the ſun till it comes to J. And although 
the velocity of the real ſun diminiſhes all the way from 
C to A, and the fictitious ſun by an equable motion 
is ſtill coming nearer to the real ſun, yet they are not 
in conjunction till the one comes to A and the other 
to 4, and then it is noon by them both at the ſame 
moment. 

Thus it appears, that the ſolar noon is always later 
than noon by the clock whilſt the ſan goes from C to 
A; ſooner, whilſt he goes from A to C; and at theſc 
two points the ſun and clock being equal, it is noon by 
them both at the ſame moment. 

The point A is called the ſun's apogee, becauſe 
when he is there he is at his greateſt diſtance ſrom the 
earth ; the point C his perigee, becauſe when in it he 
is at his leaſt diſtance from S earth: and a right line, 
as AEC, drawn through the earth's centre, from one 
of the points to the other, is called the /ine of the Ap- 
ides, 

. The diſtance that the ſun has gone in any time from 
bis apogee (not the diſtance he has to go to it, though 
ever ſolittle) is called his mean anomaly, and is reckon- 
ed in ſigus and degrees, allowing 30 degrees to a ſign. 
Thus, when the ſun has gone ſuppoſe 1-74 degrees from 
his apagee at A, he is ſaid to be 5 ſigns 14 degrees 
from it, which is his mean anomaly ; and when he is 
gone ſuppoſe 355 degrees from his apogee, he is ſaid 
to be 11 ſigns 25 degrees from it, although he be but 
5 degrees ſhort of A in coming round to it again. 

From what was ſaid above, it appears, that when the 
ſun's anomaly is leſs than 6 figns, that is, when he is 
any where between A and C, in the half ABC of his 
orbit, the ſolar noon precedes the clock noon ; but 
when his anomaly is more than 6 ſigns, that is, when 
he is any where hetween C and A, in the half CDA 
of his orbit, the clock noon precedes the ſolar. When 
his anomaly is o ſigns o degrees, that is, when he is in 
his apogee at A; or 6 ſigus o degrees, which is when 
he is in his perigee at C; he comes to the meridian at 
the moment that the fictitions ſun does, and then it is 
noon by them both at the ſame inſtant. 


S£cT. VIII. Of calculating the Difances, Magnitudes, 
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To 1 the Tuis is accompliſhed by finding out the horizontal 
moun's ho- parallax of the body whoſe diſtance you deſirt to know; 
jv wang P*- that is, tbe angle under which the ſemidiameter of the 
* carth would appear provided we could ſet it from that 
body; and this is to be ſound out in the following 

manner. 
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Let BAG (fig. 171.) be one half of the earth, AC Calculating 
its ſemidiameter, S the ſun, the moon, and EKOL the Diftan. 
a quarter of the circle deſcribed by the moon in re- ws > on of 
volving from the meridian to the meridian again. Let 99 
CRS be the rational horizon of an obſerver at A, ex- 
tended to the ſun in the heavens ; and HAO, his ſen- 
ſible horizon extended to the moon's orbit. ALC is 
the angle under which the carth's ſemidiameter AC is 
ſcen trom the moon at L; which is cqual to the angle 
OAL, becauſe the right lines AO and CL which in- 
clade both theſe angles are parallel. ASC is the angle 
under which the earth's ſemidiameter AC is ſeen from 
the ſan at S: and is equal to She angle OAf, becauſe 
the lines AO and CRS are parallel. Now, it is found 
by obſervation, that the angle OAL is much greater 
than the angle OAf; but OAL is equal io ALC, 
and OAf is equal to ASC. Now as ASC is much leſs 
than ALC, it proves that the earth's ſemidiameter 
AC appears much greater as ſeen from the moon at L 
than from the ſun at S; and therefore the earih is much 
farther from the ſun than from the moon. The quan- 
tities of theſe angles may be determined by obſervation 
in the following manner. 

Let a graduated inſtrument, as DAE (the larger 
the better), having a moveable index with tight-holes, 
be fixed in ſuch a manner, that its plane ſurface may 
be parallel to the plane of the equator, and its edge 
AD in the meridian: fo that when the moon is in the 
equinoctial, and on the meridian ADE, the may be 
ſeen through the ſight-holes when the edge of the 
moveable index cuts the beginning of the divitions at 
©, on the graduated limb DE; and when ſhe is ſo ſeen, 
let the preciſe time be noted. Now as the moon re- 
vol ves about the earth from the meridian to the meri- 
dian again in about 24 hours 48 minutes, (ſhe will go a 
fourth part round it in a fourth part of that time, viz. 
in 6 hours 12 minutes, as ſcen from C, that is, from 
the earth's centre or pole. But as ſcen from A, the 
obſerver's place on the earth's ſurface, the moon will 
ſcem to have gone a quarter round the earth when ſhe 
comes to the ſenſible horizon at O; for the index 
through the ſights of which ſhe is then viewed will be 
at 4, go degrees from D, where it was when ſhe was 
ſcen at E. Now let the exact moment when the moon 
is ſeen at O (which will be when the is in or near the 
ſenſible horizon) be carefully noted (o), that it may he 
known in what time the has gone from E to O; which 
time ſubtracted from {1x hours 12 minutes (the time 
of her going from E to L) leaves the time of her going 
from O to L, and affords au caſy method for finding 
the angle OAL (called the moon's horizental: paralla x, 
which is equal to the angle ALC) by the fellowing 
analogy : As the time of the moon's deſcribing the arc 
EO is to 90 degrees, ſo is 6 hours 12 minmes io the 
degrees of the are D E, which meaſures the angle 
EAL ; from which fubtract 90 degrees, and there re- 
mains the angle OAL, equal to the augle ALC, un- 
der which the carth's ſemidiameter AC is ſeen from 
the the moon. Now, ſince all the angles of a right-lined 
triangle arc cqual to 180 degrees, or to two right 

' angics, 
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(6) Here proper allowance muſt be made ſor the re fraction, which being about 24 minvies of a degree in 


the horizon, will cauſe tbe moon's centre to appear 34 minute above the borizon when her centre is xealy 
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angles, and the fides of a triangle are always propor+ 


the Diſtan- tional to the ſints of the oppolue anglcs, ſay, by the 
ccs, &c of Rule of Three, as the fine of the angle ALC at the 


(heblancts. 


moon L, is to its oppolite ſide AC, the earth's ſemi- 
diameter, which is known to be 3985 miles; fo is ra» 
dias, viz. the ſine of go degrees, or of the right angle 
ACL to its oppoſute fide AL, which is the moon's 
diſtance at L from the obſerver's place at A on the 
carth's ſurface; or, ſo is the ſine of the angle CAL 
to its oppoſite fide CL, which is the moon's diſtance 
ſrom the earth's centre, and comes out at a mean rate 
to be 240,000 miles. The angle CAL is equal to what 
OAL wants of 90 degrees. 
Other methods have been fallen upon for determin- 
ing the moon's parallax ; of which the following is re- 
commended as the beſt, by Mr Ferguſon, though hi- 
therio it has not been put in practice. Let two ob- 
ſervers be placed under the fame meridian, one in the 
northern hemiſphere and the other in the ſouthern, at 
{ach a diſtance from each other, that the arc of the ce- 
leſtial meridian included between their two zenich's 
may be at leaſt 80 or 90 degrees. Let each obſerver 
take the diſtance of the moou's centre from his zenith, 
by means of an exceeding good inſtrument, at the mo- 
ment of her paſſing the meridian: and theſe two zenith 
diſtances of the moon together, and their cxceſs above 
the diſtance between the two zeniths, will be the diſ- 
tance between the two apparent places of the moon. 
Then, as the ſam of the natural fines of the two zenith- 
diſtances of the moon is to radius, ſo is the diſtance be- 
tween her two apparent places to her horizontal pa- 
rallax: which being found, her diſtance from the 
earth's centre may be found by the analogy mentioned 
above. 
Thus, in fig. 199. let VECQ be the carth, M the 
moon, and Zbaz an arc of the ccieſtial meridian, Let 
V be Vienna, whoſe latitade EV is 48® 20“ north; and 
C the Cape of Good Hope, whoſe latitude EC is 347 
zo“ ſouth: both which Jatitudes we ſuppoſe to be ac- 
curately determined beforehand by the obſervers. As 
theſe two places are on the fame meridian »V EC, and 
in different hemiſpheres, the ſum of their Jatitades 
820 50 is their diſtance from cach other. is the 
zenith of Vienna, and 2 the zenith of the Cape of 
Good Hope; which two zeniths are alſo 829 507 diſ- 
tant from each other, in the common celeſtial meri- 
dian Zz. To the obſerver at Vienna, the moon's 
centre will appear at 4 in the celeſtial meridian; and at 
the ſame inſtant, to the obſerver at the Cape, it will 
appear at . Now fappoſe the moon's diſtance Z a 
from the zenith of Vienna to be 38717 539, and her 
diſtance 2 6 from the zenith of the Cape of Good Hope 
to be 464, 41”: the ſam of theſe two zenſth diſ- 
tances er is 6 40 6' 34/; from which ſubtract 
820 50%, the diſtance of Zz between the zeniths of thefe 
two places, and there will remain 1 16/34“ for the 
arc ba, or diſtance between the two apparent places of 
the moon's centre, as ſeen from V and from C. Then, 
ſuppoſing the tabular radius to be 10,000,000, the na- 


tural fine of 38 1. 524 (the arc Za) is 6, 160,8 16, and 


the natural fine of 46” 4/ 41” the arc 26) is 7,202,821 : 
the ſum of both theſe ſines is 13,363,637. Say there- 
fore, As 13,363,637 is to 10,000,000, fo is 1® 76“ 34/ 
t 57 18%, which is the moon's horizontal parallax. 
If 4he two places of oblervation be not exactly nr 
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der the ſame meridian, their difference of longiiude Calculating 
maſt be accurately taken, that proper allowance ma ian 
be made for the moon's declination whilſt ſhe is paſſing — ef 
_ the meridian of the one to the meridian of the 
other. 
The parallax, and conſequently the diſtance and 
bulk, of any primary planet, might be found in the a- 
bove manner, if the planet was near enough to the 
earth, ſo as to make the difference of ins two apparent 
places ſufficiently ſenſible: but the neareſt planet is too 
remote for the accuracy required. 386 
The ſun's diſtance from the earth might be found the Parallax of 
ſame way, though with more difficulty, if his hori- the ſun dif- 
zontal parallax, or the angle OAS equal to the angle 2 be 
ASC (fig. 171.), were not ſmall fo as to be hardly per- 
ceptible, being found in this way to be ſearce 10 ſe - 
conds of a minute, or the 360th part of a degree. 
Hence all aſtronomers, both ancient and modern have 
failed in taking the ſun's parallax to a ſufficient degree 
of exactneſs; but as ſome of the methods uſed are very 
ingenious, and ſhow the great acuteneſs and ſagacity of 
the ancient aſtronomers, we ſhall here give an account 387 
of them. The firſt method was invented by Hippar- Hippar- 
chus; and has been made uſe of by Ptolemy and bis <bus's me- 
followers, and many other aſtronomers. It depends thodof find- 
on an obſervation of an eclipſe of the moon: And the 8 1 
principles on which it is founded, are, 1//, In a lunar 
eclipſe, the horizontal parallax of the ſan is equal to 
the difference between the apparent ſcmidiameter of the 
ſun, and half the angle of the conical ſhadow; which 
is eaſily made out in this manner. Let the circle AFG 
(fig. 87.) repreſent the ſun, and DHC the earth; let 
DHM be the ſhadow, and DMC the half angle of the 
cone. Draw from the centre of the ſun the right line 
SD tonching the earth, and the angle DS is the ap- Fig. 89. 
parent . — the earth, ſeen from the ſin, 
which is equal to the horizontal parallax of the ſun ; 
and the angle ADS is the apparent ſemidiamerer of the 
ſun ſeen from rhe earth: The external angle ADS is 
equal to the two imernals DMS and DSM, by the 
32d Prop. Elem. I, And therefore the angle DSM, 
or DSC, is equal to the difference of the angles ADS 
and DMS. 24/y, Half the angle of the cone is equal 
to the difference of the horizontal parallax of the moon 
and the apparent ſemidiameter of the ſhadow, ſeen from 
the earth at the diſtance of the moon, For let CTE Fig. 173. 
be the earth, CME the ſhadow, which at the diſtance 
of the moon being cut by a plane, the ſection will be 
the circle FLK, whoſe ſemidiameter is FG, and is ſeen 
from the centre of the earth under the angle FTG. 
But by the 32d Prop. Elem, I. the angle CFI is equal 
tothe two internals FMT and FTM, Wherefore the 
angle FMT is the difference of the two angles CFT 
and TFT: But the angle CFT is the angle under 
which the ſemidiameter of the earth is ſeen from the 
moon, and this is equal to the horizontal parallax of 
the moon; and the angle GTF is the apparent ſemi- 
diameter of the ſhadow ſeen from the earth's centre. 
It is therefore evident that the half angle of the cone 
is equal to the difference of the horizontal parallax of 
the moon, and the apparent ſemidiameter of the ſha- 
dow ſeen from the earth. Wherefore, if to the appa- 
rent ſemidiameter of the ſun there be added the appa- 
rent ſemidiameter of the ſhadow, from the ſam you 
take away the betizontal parallax of the moon, there 
Will 
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Calculating will remain the horizontal parallax of the ſun; which 
the Diſtau- therefore, if theſe were accurately known, would be 


ces, Kc. of 
the Plancts, 
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likewiſe known accurately: But none of them can be 
ſo exactly and nicely obtained, as to be ſuſſicient for 
determining the parallax of the ſun; for very ſmall 


This me- errors, Which cannot be eafily avoided in mcaſuring 
thod inſuf- theſe angles will produce very great errors in the pa- 


ficient, 


339 
Ariſtar- 
chus's 


method, 


Fig. 90. 


rallax ; and there will be a prodigious difference in the 
diſtances of the ſun when drawn from theſe parallaxes. 
For example, Suppoſe the horizontal parallax of the 
moon to be 60” 159, the ſemidiameter of the ſun 16/, 
and the ſemidiameter of the ſhadow 44 30%, we ſhall 
conclude from thence, that the parallax of the ſan 
was 15”, and his diſtance from the carth about 
13,700 ſemidiameters of the earth. But if there be 
an error committed in determining the ſemidiame- 
ter of the ſhadow, of 127 in defect (and certainly 
the ſemidiameter of the ſhadow cannot be had ſo pre- 


cCiſely as not to be liable to ſuch an error), that is, if 


inſtead of 44' 207 we put 44 187 for the apparent dia- 
meter of the ſhadow, all the others remaining as before, 
we (hall have the parallax of the ſun 3”, and its diſtance 
from the earth almoſt 70,000 ſemidiameters of the 
earth, which is five times more than what it was by 
the firſt poſition. But if the fault were in exceſs, or the 
diameter of the ſhadow exceeded the true by 129, fo 
that we ſhould put in 44 42”, the parallax wonld ariſe 
to 27), and the diſtance of the ſun only 7700 of the 
earth's ſemidiameters; which is nine times leſs than 
what it comes to by a like error in defect. If an er- 
ror in defect was committed of 157, which is ſtill but 
a ſmall miſtake, the ſun's parallax would be equal to 
nothing, and his diſtance infinite, Wherefore, ſince 
from ſo ſmall miſtakes the parallax and diſtance of the 
ſun vary ſo much, it is plain that the diſtance of the 
ſun cannot be obtained by this method. 

Since therefore, the angle that the earth's ſemidia- 
meter ſubtends at the ſun is ſo ſmall that it cannot be 
determined by any obſervation, Ariſtarchus Samius, 
an ancient and great philoſopher and aſtronomer, con- 
trived a very ingenious way for finding the angle which 
the ſemidiameter of the moon's orbit ſubtends when 
ſcen from the ſun: This angle is about 60 times big- 
ger than the former, ſubteuded only to the earth's ſe - 
midiameter. To find this angle, he lays down the fol- 
lowing principles. 

From the phaſes of the moon, it hath been de- 
monſtrated, that if a plane paſſed through the moon's 
centre, to which the line joining the ſun and moon's 
centre was perpendicular, this plane would divide the 
illuminated hemiſphere of the moon from the dark one: 
And therefore, if this plane ſhould likewiſe paſs through 
the eye of a ſpectator on the earth, the moon would 
appear biſected, or like half a circle; and a right line, 
drawn from the earth to the centre of the moon, 
would be in the plane of illumination, and conſequent- 
ly would be perpendicular to the right line which joins 
the centres of the ſun and moon. Let S be be the ſun, 
and T the carth, AL a quadrant of the moon's or- 
bit; and let the line SL, —— from the ſun, touch 
the orbit of the moon in L; the angle TLS will be a 
right angle: And therefore, when the moon is ſeen in 
L, it will appear biſected, or juſt half a circle. Ar 
the ſame time take the angle LTS, the elongation of 
the moon from the ſun, aud then we ſhall have Ge angle 
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LST, its complement to a right angle. But we have Calculating 


the ſide TL, by which we can find the fide ST, the the Diſlan- 
diſtance of the ſun from the earth. — Kc. of 
But the difficult point is io determine exactly the — 
moment of time when the moon is biſected, or in its 390 
true dichotomy; for there is a conſiderable ſpace of This me- 
time both before and after the dichotomy, nay even in ed inſuf- 
the quadrature, when the moon will appear biſected, t. 
or half a circle; ſo that the exact moment of biſection 
cannot be known by obſervation, as experience tells 
vs: And conſequently, the true diſtance of the ſun from 
the earth cannot be obtained by this method. 
Since the moment in which che true dichotomy hap- 
pens is uncertain, bat it is certain that it happens be- 1 
fore the quadratnre ; Ricciolus takes that point of Ricciolus': 
time which is in the middle, between the time that method. 
the phaſis begins to be doubtful whether it be biſected 
or not, and the time of quadrature : but he had done 
better, if he had taken the middle point between the 
time when it becomes doubtful whether the moon's (ide 
is concave or ſtraight, and the time again when it is 
doubtful whether it is ſtraight or convex; which point 
of time is after the quadrature: and if he bad done 
this, he would have found the ſun's diſtance a great 
deal more than he has made it. 392 
There is no need to confine this method to the pha- Anotberby 
ſis of a dichotomy, or biſection, for it can be as well Dr Keil. 
performed when the moon has any other phaſis bigger 
or leſs than a dichotomy: for obſerve by a very good 
teleſcope, with a micrometer, the phaſis of the moon, 
that is, the proportion of the illuminated part of the 
diameter to the whole; and at the ſame moment of 
time take ber clongation from the ſun: The illuminated 
part of the diameter, if it be leſs than the ſemidiame- 
ter, is to be ſubducted from the ſemidiameter ; but if 
it be greater, the ſemidiameter is to be ſubdued from 
ir, and mark the reſidue: then fay, As the ſemidia- 
meter of the moon is to the reſidue, ſo is the radius 
to the ſine of an angle, which is therefore found: this 
angle added to, or ſubtracted from, a right angle, gives 
the exterior angle of the triangle at the moon : but we 
have the angle at the earth, which is the elongation 
obſerved; which therefore being ſubducted from the 
exterior angle, leaves the angle at the ſun. And in 
the triangle SLT, having all the angles and one ſide 
LT, we can find the other ſide ST, the diſtance of 293 
the ſun from the earth. But it is almoſt impoſſible to All theſe 
determine accurately the quantizy of the lunar phaſis, methodsin- 
ſo that there may not be an error of a few ſeconds ſufficient. 
committed ; and conſequently, we cannot by this me- 
thod find preciſely enough the true diſtance of the ſun, 
However, from ſuch obſervations, we are ſure, that the 
ſun is above 70co ſemidiameters of the carth diſtant 
from us. Since therefore the true diſtance of the ſun can 
neither be found by eclipſes nor by the phaſes of the 
moon, the aſtronomers are forced io have recourſe to 
the parallaxes of the plarets thatare next tous, as Mars 
and Venus, which are ſometimes much nearer to us 
than the ſun is. Their parallaxes they endeavour to 
find by ſome of the methods above explained; and if 
theſe parallaxes were known, then the parallax and 
diſtance of the ſun, which cannot directly by any ob- 
ſervations be attained, would eaſily be deduced from 
them. For from the theory of the motions of the 
earth and planets, we know at any time the proportion 
of 
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the Diſtan- the horizontal parallaxes are in a reciprocal proportion 
ces, &c. of to theſe diſtances. Wherefore, knowing the parallax of 


the Planets. 
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Another 


method 


parallax 
Mars. 


a planet we may from thence find the parallax of the lun, 

Mars, when he is in an achronycal poſition, that is 
oppoſite to the ſan, is twice as near to us as the ſun is; 
and therefore his parallax will be twice as great. Bat 
Venus, when the is in her inferior conjunction with the 
ſun, is four times nearer io us than he is, and her pa- 
rallax is greater in the ſame: proportion: Therefore, 
though the extreme ſmallneſs of the ſun's parallax ren- 
ders it unobſervable by our ſenſes, yet the parallaxes 
of Mars or Venus, which are twice or four times greater, 
may become ſenſible. The aſtronomers have beſtowed 


much pains in finding ont the parallax of Mars; but 
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ſome time ago Mars was in his oppoſition to the ſun, 
and alſo in his perihelion; and conſequently in his 
neareſt approach to the earth: And then he was moſt 
accurately obſerved by two of the moſt eminent aſtro- 
nomers of our age, who have determined his parallax 
to have been ſcarce 30 ſeconds; from whence it was 
inferred, that the parallax of the ſin is ſcarce 11 ſe- 
conds, and his diſtance about 19,000 ſemidiameters of 
the earth. 

As the parallax of Venns is ſtill greater than that of 
Mars, Dr Halley propoſed a method by it of finding 
the diſtance of the ſan to within a 5ooth part of the 
whole. The times of obſervation were at her tranſits 
over the ſun in 1761 and 1769, At theſe times the 
greateſt attention was given by aſtronomers, but it 
was found impoſſible to obſerve the exact times of im- 
merſion and emerſion with ſuch accuracy as had been 
expected; ſo that the matter is not yet determined fo 
exactly as could be wiſhed. The method of calcula- 
ting the ſun's diſtance by means of theſe tranſits is as 
follows. 

In fig. 91. let DBA be the earth, V Venus, and 
TSR the eaſtern limb of the ſun, To an obſerver at 
B, the point / of that limb will be on the meridian, 
its place referred tothe heaven will be at E, and Ve- 
nus will appear juſt within it at S. But at the ſame 


inſtant, to an obſerver at A, Venus is caſt of the ſun, 


Fig. 6. 


in the right line AVF; the point f of the ſun's limb 
appears at e in the heaven; and if Venus were then 
viſible ſhe wonld appear at F. The angle CVA is the 
horizontal parallax of Venus, which we ſeek; and is 
equal to the oppoſite angle FVE, whoſe meaſure is the 
arc FE. ASC is the ſun's horizontal parallax, equal 
to the oppoſite angle e SE, whoſe meaſure is the arc 
„E; and FAe (the ſame as VA») is Venus's horizon- 
tal parallax from the ſun, which may be found by ob- 
ſerving how much later in abſolute time her total in- 
greſs on the ſan is, as ſcen from A than as ſeen from 
B, which is the time ſhe takes to move from V to vin 
her orbit OVo, 

It appears by the tables of Venus's motion and the 
ſan's, that at the time of her tranſit in 1761 ſhe moved 
4' of a degree on the ſun's diſk in 60 minutes of ume: 
and conſequently 4 of a degree in one minute of time. 

Now, let us ſuppoſe that A is 90? weſt of B, fo that 
when it is noon at B it will be fix in the morning at 
A; that the total ingreſs as ſeen from B is at one mi- 
nute paſt 12, but that as ſeen ſrom A it is at ſeven 
minutes 30 ſeconds paſt ſix ; deduct ſix hours for the 
difference of meridians of A and B, and the remainder 
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will be ſix minutes 30 ſeconds for the time by which Calculating 


the total ingreſs of Venus on the fun at 8, is later as the Diſtan- 


ſeen from A than as ſeen from B; which time being 
converted into parts of a degree is 269, or the arc Fe 
of Venus's horizontal parallax from the ſun ; for, as 1 
minute of time is to 4 ſeconds of a degree, fois 6; mi- 
nutes of time to 26 ſcconds of a degree. 

The times in which the planets perform their annual 
revolations about the ſun are already known by obſer- 
vation.— From theſe times, and the univerſal power of 

avity by which the planets are retained in their or- 

its, it is demonſtrable, that if the earth's mean diſ- 
tance from the ſan be divided into 100,000 equal 
parts, Mercury's mean diſtance from the ſun muſt be 
equal to 38,710 of theſe parts—Venus's mean diſtance 
irom the ſun to 72,333 Mars's mean diſtance, 
152,3 Jopiter's, 520,096—and Saturn's 954, oc. 
Therefore when the number of miles contained in the 
mean diſtance of any planet from the ſun is known, we 
can by theſe proportions find the mean diſtance in 
miles of all the reſt. 

At the time of the abovementioned tranſit, the 
earth's diſtance from the ſun was 1015 (the mean diſ- 
tance being here conſidered as 1000), and Venns's 
diſtance from the ſun 726 (the mean diſtance being con- 
ſidered as 723), Which differences from the mean diſ- 
rances ariſe from the elliptical figure of the planets or- 
bits—Subtracting 726 parts from 1015, there remain 
289 parts ſor Venus's diſtance from the earth at that 
time. 

Now, ſince the horizontal parallaxes of the planets 
are inverſely as their diſtances from the earth's centre, 
it is plain, that as Venus was between the earth and 
the ſun on the day of her tranſit, and conſequently her 
parallax at that time greater than the ſun's, if her ho- 
rizontal parallax was then aſcertained by obſervation, 
the ſun's horizontal parallax might be found, and con- 
ſequently his diſtance from the earth.— Thus, ſuppoſe 
Venus's horizontal parallax was found to be 36”.3 480, 
then, As the ſun's diſtance 1015 is to Venus's diſ- 
tance 289, ſo is Venus's horizontal parallax 36.3480 
to the ſun's horizontal parallax 10%. 3493 on the day of 
her tranſit. And the difference of theſe two parallaxes, 
viz. 259.9987 (which may be eſteemed 26”), will be 
= quantity of Venus's horizontal parallax from the 

un. 

To find the ſun's horizontal parallax at the time of 
his mean diſtance from the earth, ſay, As 10co parts 
of the ſun's mean diſtance from the earth's centre, is to 
1015, his diſtance therefrom on the day the tranſit, 
ſo is 109.3493, his horizontal parallax on that day, to 
10,5045, his horizontal parallax at the time of his 
mean diſtance from the earth's centre. | 

The ſun's parallax being thus J\; any other way 
ſuppoſed to be) found, at the time of his mean diſtance 
from the earth, we may find his true diſtance there- 
from, in ſemidiameters of the earth, by the following 
analogy, As the fine (or tangent of ſo ſmall an arc 
as that) of the ſan's parallax 10%. 5045 is to radius, fo 
is unity or the earth's ſemidiameter to the number of 
ſemidiameters of the earth that the fon is diſtant from 
its centre; which number, being multiplied by 2985, 
the number of miles contained in the carth's ſcmidia- 
meter, will give the number of miles by which the ſun 
is diſtant from the earth's center. 


Then 
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Calculating Then, As 100,000, the earth's mean diſtance from 
the Diftav+ the ſun iu parts, is to 38,710, Mercury's mean diſtance 
ces, 4e 4 from the fun in parts, fo is the earth's mean diſtanee 
— from the fin miles ta Mercurys mean diſtance from 
397 the ſn in miles, —And, 
Diſtancesof Ay 100,,00 is to 72, 333, fo is the carth's mean diſ- 
the other tance from the ſon in miles io Venus's mean diſtance 
SOT» „from the ſin in miles. —Likewiſe, 
nn 199,900 13 to 152,369, ſo is the carth's mean diſ- 
tance from the ſun in miles to Mars's mean diſtance 
fram the ſun in miles. — Again. 

As 190,009 is io 520,096, ſo is the earth's mean diſ- 
tance from the ſun in miles to Jupiter's mean diſtance 
from the ſun in miles. Laſtly, 

As 109,000 is to 954,Cc6, ſo is the earth's mean diſ- 
tance from the ſun in miles to Saturn's mean diſtanco 
from the ſun in miles. 

And thus, by having found the diſtance of any one 
of the planets from the ſun, we have ſufficient data for 
finding the diſtances of all the reſt. And then from 
their apparent diameters at theſe known diſtances, 
their real diameters and bulks may be found. Accord- 
ing to the calculations made from the tranſit in 1769, 
we have given the diſtance of each of the primary and 
ſecondary planets from one another, and from the ſun, 
in 6g. 119. In fig. 153. their proportional bulks are 
ſhown, according to former culculations by Mr Fer- 

guſon; and in fig. 18. their relative magnitudes ac- 

cording to the lateſt calculations by Mr Dunn. The 

proportional diſtances of the ſatellites of Jupiter and Sa- 

turn, with the magnitudes of the fun, aud orbit of our 

343 moon, by Mr Ferguſon, are repreſented fig. 186. 

Nifances With regard to the fixed ſtars, no method of aſcer- 

of the fixed taining their diſtance hath hitherto been found out. 

ſtars im- Thoſe who have formed conjectures concerning them, 

meaſurable. have thought that they were at leaſt 400,000 times far- 
ther from us than we are from the fun. 

They are ſaid to be fixed, becauſe they have been 
generally obſerved to keep at the ſame diſtances from 
each other; their apparent dinrnal reyolutions being 
canſed ſolely by the earth's turning on its axis. They 
2 of a ſenſible magnitude to the bare cye, becauſe 
the retina is affected not only by the rays of light which 
are emitted directly from them, but by many, thouſands 
more, which falling upon our eye-lids, and upon the 
aerial particles about us, are reflected in our eyes ſo 
ſtrongly as to excite vibrations not only in thoſe points 
of the retina where the real images of the ſtars are ſorm- 
ed, hut alſo in other points, at ſome diſtance round 
about, This makes us imagine the ſtars to be much 
bigger than they would appear if we ſaw them wy 
by the few rays. which come directly from them, ſo 
23 to enter our eyes without being intermixed with 
others. Any one may be ſenſible of this, by looking 
at a ſtar of the firſt magnitude through a long narrow 
tube; which, though it takes in as much of the ſky as 
vv hold 1000 ſuch ſtazs, yet ſcarce renders that one 
vilible. 

The more a-teleſcope-magnifies, the leſs is the aper- 
ture through which the ſtar is ſeen ; and conſequently 
»* the fewer rays it admits into the cye. Now, ſince 

the ſtarsappear leſs iu a teleſcope which magnifics 200 

times, than they, do to the bare eye, inſomuch that 

they ſeem to be only indiviſible paints, it proves at 

once that the ſtars are at immenſe diſtances from us, 
2 


3199 
Why they 


ſeem ſo big 
to our na- 
ked cye. 


NA Or. Sect. VIII. 


and that they ſhine by their own proper light. If 
they ſhone by borrowed light, they would be as inyi- the Diftans, 
ſible withoat teleſcopes. 45 tac laichites of Jupiter are x ct, A. of. 
for theſe ſatellites appear bigger when viewed with a — 
good teleſcope than the largeit tizxed ſtars do. 

Dr. Herſchel has propoſod a method of aſcertaining 
the parallax of the fixed ſtars, ſomething ſimilar, but 
more complete, than that mentioned by by Galileo and 
others; for it is by the parallax of the fixed ſtars that 
we ſhould be beſt able to determine their diſtauce. 
The method pointed out by Galileo; and firſt atiempt- 
ed by Hook, Flamſtead, Mollineux and Bradley, of 
taking diſtances of ſtars from the zenith that paſs very 
near it, has given us a much juſter idea of the immenſe 
diſtance of the ſtars, and furniſhed us with an approxi- 
mation io the knowledge of their parallax, tbat is much 
nearer the truth than we ever had before. But Dr 
Herſchel mentions the inſufficiency of their inftru- 
ments, which were ſimilar to the preſent zenith ſectors, 
the method of zenith diſtances being liable to conſi- 
derable errors on account of re fraction, the change of 
poſition of the carth's axis ariſing from nutation, pre- 
ceſſion of the equinoxes, and other cauſes, and the 
aberration of light, The method of his own 2 
means of double ſtars; which is exempted from theſe 
errors, and of ſuch a nature that the annual parallax, 
even if it ſhould not exceed the tentli part of a ſecond, 
may ſtill become more viſible, and be aſcertained, at 
leaſt to a much | degree of approximation than 
it has ever been done. This method is capable of cve - 
ry improvement which the teleſcope and mechaniſm of 
micrometers cau furniſh. The method and its theory P11. Trar, 
will be ſcen by the following inveſtigation, extracted vol. Ixzi. 
from his paper on the ſubject. Let O, E. (fig. 164.) P- 82. 
be two oppolite points in the annual orbit, taken in 
the ſame plane with two ſtars a, 5, of unequal magni- 
tudes. Let the angle 20 be obſerved. when the 
earth is at O, and a E& be obſerved when the earth is 
at E. From the difference of theſe angles, if there 
ſhould be any, we may calculate the parallax of the 
ſtars, according to the theory. ſubjoined. Theſe two 


ſtars onght to be as near each other as poſhble, and al- 


ſo to differ as much in 
them. = Ts 

Dr Herſchel's theory of the annual parallax of 
double ſtars, with the method. of c ing from thence 
what is generally called the parallax of the fixed ſtars, 
or of ſingle ſtars of the firſt magnitude, ſuch are near- 
eſt to us, ſuppoſes, firſt, that the ſtars, one with ano- 
ther, are about the ſize of the ſun; and, /ccond/y, that 
the difference of their apparent magnitude is owing to 
their different diſtances ; ſo that the ſtar of the ſecond, 
third, or fourth magnitude, is two, three, or four times 
as far off as one of the firſt. Theſe principles, which 
he premiſes as poſtulata, have ſo great a probability in 
their favour, that they will hardly be objeted to by 
thoſe who are in the leaſt acquainted with the doc- 
trine of chances. Accordingly, let OE (fig. 165.) be 
the whole diameter of the carth's annual orbit; and 
lera, 6, c, be three ſtars ſituated in the ecliptic, in 
ſuch a manner that they may be ſeen all in ane line O 
a, b, c, when the earth is at O. Let the line Oe 
be perpendicular to OE. and draw PE parallel to c ©: 
then, if Oa, ab, bc, are equal to each other, a will 
be a (tar of the firſt magnitude, 4 of the ſecond, mn 

Cc 0 


magnitude as we can find 
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Calculating c of the third. Let us now ſuppoſe the angle O a E, 


the Diſtan- or parallax of the whole orbit of the carth, to be 17 of 


ces, kc. of 
the Fiancts. 


a degree ; then we have PE ASO EI“; and be- 
cauſe very ſmall angles, having the ſame ſubtenſe OE, 
may be taken to be in the inverſe ratio of the lines 
O2, Ob, Oc, &c. we ſhall have OC E= N, OE 
, &c, Now when the earth is removed to E, we 
ſhall have PEb=Ebo=;", andPE a—PE53=aE6 
: i. e. the ſtars 2, b, will appear to be; “/ diſtant. 
We alſo have PEC SECO, and PEA— P ET 
4 Ec; i. e. the ſtars a, c, will appear to be; “ 
diſtant when the earth is at E. Now, ſince we bave 
bEP=;4,andcEP=57, therefore bEP—cEP= 
ES Y- 5 =; i. e. theſtarsb, c, will appear to 
be only 4” removed from each other when the earth 
is at E. Whence we may deduce the following ex- 
preſſion, to denote the parallax that will become vi- 
ſible in the change of diſtance between the two ſtars, 
by the removal of the earth from one extreme of its 
orbit to the other. Let P expreſs the total parallax 
of a fixed ſtar of the firſt magnitude, M the magnitude 
of the * of the two ſtars, m the magnitude of 
the ſmalleſt, and p the partial parallax to be obſerved 
by the change in the diſtance of a double ſtar ; then 


will p= — P; and p, being found by obſervation, 


þ M mn 
— E. C. Suppoſe a ſtar of 


the firſt magnitude ſhould have a ſmall ſtar of the 
twelfth magnitude near it; then will the partial paral- 


lax we are to cxpet to ſee be 2 


will give us P= 


, or 1 of the 


total parallax of a fixed ſtar of the firſt magnitude; 
and if we thould, by obſervation, fiud the partial paral- 
lax between two ſuch ſtars to amount to 1, we thall 


have the total parallax P = 19,0909, If 
I2—1 

the ſtars are of the third and twenty -fourth magnitude, 

the partial parallax will be 24=3=2E2P; and if, by 


3X24 72 
obſervation, p is found to be a tenth of a ſecond, the 


whole parallax will come out X3X24=00.3428. 
24—3 

Farther, ſuppoſe the ſtars being (till in the ecliptic, 
to appear in one line, when the earth is in any other 
part of its orbit between O and E ; then will the pa- 
rallax ſtill be expreſſed by the ſame algebraic formula, 
and one of the maxima will ſtill lie at O, the other at 
E; but the whole effect will be divided into two parts, 
which will be in proportion to each other as radius — 
ſine to radius & ſine of the ſtars diſtance from the 
neareſt conjunction or oppoſition. 

When the ſtars are any where out of the ecliptic, 
ſituated ſo as to appear in one line O @ e perpendicu- 


lar to O E, the maximum of parallax will {till be ex- 
M—M 


M 

ditional. parallax in the conjunction and oppoluion, 
which will be to that which is found 90% before or af- 
ter the ſun, as the fine (S) of the latitude of the ſtars 
ſcen at O is to the radins (R); and the effe& of this 
parallax will be divided into two parts; half of it ly- 
ing on one fide of the large ſtar, the other half on the 
Ather fide of it, This latter parallax, moreover, will 

Vol. II. 


preſſed by P ; but there will ariſe another ad- 


T MR O N . 


ded with the former, ſo that the diſtance Calculating 
rs in the conjunction and oppoſition will then the Diſtan- 


be com 
of the 
be repreſented by the diagonal of a parallelogram, g. 


whercot the two ſemiparallaxes are the ſides; a general . 
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expreſſion ſor which will be 23 M | * * 


for the ſtars will apparently deſcribe two ellipſes in the 
heavens, whoſe tranſverſe axis will be to each other in 
the ratio of M tom (fig. 167.), and Aa, Bb, Cc, 
D d, will be the cotemporary ſituations. Now, if 4 

be drawn parallel to A C, and the parallelogram 6 g 
B Q be completed, we ſhall have iQ = CA, 
ca=,Cc=1 p, or ſemiparallax 90e before or after 
the ſun, and BH may be reſolved into, or is compound- 
ed of, bQandbg; but 49 =: B D—; % the ſe- 
miparallax in the conjunction or oppoſition, We alſo 


have R: S:: 2:5 1 therefore the diſtance 
ATED 
RT} Wo 
the value of p into this expreſſion, we obtain 


Bb (or Dd) = and by ſubſtituting 


Views NW . „ 2 
Ir * KR * I, as above. When the ſtars 


are in the pole of the ecliptic, 4% will become equal 
tobQ, and B56 will be 7071 2 Again, let 
2 


the ſtars be at ſome diſtance, e. g. 5” trom each other, 
and let them both be in the ecliptic. This caſe is re- 
ſolvable into the firſt ; for imagine the ſtar a (fig. 166.) 
to ſtand at x, and in that ſtuation the ſtars x, 6, c, 
will be in one line, and their parallax expreſſed by 
Ap. But the angle a Ex may be taken to be 


M u 
equal io 2 Ox; and as the foregoing formula gives 
ns the angles x EI, x Ec, we are to add 4 Ex or 5% 
10 * E 6, and we ſhall have 4 EH. In general, lei the 
diſtance ot the ſtars be 4, and let the obſerved diſtance 
at E be D, then will D=d4+/yp, and therefore the 
hole parallax of the annual orbit will be expreſſed by 

mM — M ; 

Suppoſe the two ſtars now to differ only in latitude, 
one being in the ecliptic, the other, e. g. 5 north, 
when ſeen at O. This caſe may alſo be reſolved by 
the former; for imagine the ſtars &, c, (fig. 165.) to 
be clevaied at right angles above the plane of the fi- 
gurt, ſo that à O , or 4 Oc, may make an angle of 5” 
at O; then, inſtead of the lines O c, Ea, EI, Ec, 
E P, imagine them all to be planes at right angles to 
'the figure ; and it will appear that the parallax of the 
ſtars in longitude muſt be the ſame as if the ſmall ſtar 
had been without latitude. And ſince the ſtars 6, c, 
by the motion of the carth from O to E, will not 
change their latitude, we ſhall have the following con- 
ſtruction for finding the diſtance of the ſtars 3 b, a c, 
at E, and from thence the parallax P. Let the tri- 
angle a b þ (fig. 168.) repreſent the ſituation of the 
ſtars; a b is the ſubtenſe of 3%, the angle under which 
they are ſuppoſed to be ſeen at O. The quantity 4 £ 


by the former theorem is found, =P, which is 
Mt 


the partial parallax that wonld have been ſeen by the 
IE: earth's 
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Calculating earth's moving from O to E, if both ſtars had been in 
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diſtribution having been made long before the inven- Calculating 


the Diſtan- the ecliptic ; but on account of the difference in lati · tion of teleſcopes, the ſtars which cannot be ſeen with- the Diſtan- 
— tude, it will be now repreſented by af, the hy pothe - out the aſſiſtance of theſe inſtraments are diſtinguiſhed on Kc. of 


na ſe of the triangle ab: therefore, in general, pat- by the name of teleſcopic ſtars. 


4 
Diſſe 


00 
rent 


: 2 
ting a bd, and a þ =D, we have — 


=P, Hence D being taken by obſervation, and 4, 
M, and n, given, we obtain the total parallax. 

If the ſituation of the ſtars differs in longitude as well 
as latitude, we may reſolve this caſe by the following 
method. Let the triangle a 5 þ (fig. 169.) repreſent 
the ſituation of the ſtars, a b d being their diſtance 
ſcen at O, a þ=D their diſtance ſeen at E. That the 
change þ þ, which is produced by the earth's motion 
will be trily expreſſed by = P may be proved as 

mn 
before, by ſuppoſing the ſtar 4 to have been placed at 
«. Now let the angle of poſition 5 4 « be taken by a 
micrometer, or by any other method ſufficiently exact; 
then, by ſolving the triangle 2b a, we ſhall have the lon- 
gitudinal and latitudinal differences 4 « and þ a of the 
two ſtars, Put a K, ba=y, and it will be x+5 4 


The ancients divided the ſtarry ſphere into particu- yor 
lar conſtellations, or ſyſtems of ſtars, according, as Teleſcopic 
they lay near one another, ſo as to occupy thoſe —— ſtars. 
which the figures of different forts of animals or things 
would take up, if they were there delineated. And 402 
thoſe ſtars which could not be brought into any parti- Vnformed 
cular conſtellation were called unformed ſtars. ſtars. 

This diviſion of the ſtars into different conſtellations, Uſe of their 
or aſteriſms, ſerves to diſtinguiſh them from one ano- d iviſfion ing. 
ther, ſo that any particular ſtar may be readily fodnd to confiel- 
in the heavens by means of a celeſtial globe ; on which lations. 
the conſtellations are ſo delineated as to put the moſt 
remarkable ſtars into ſuch parts of the figures as are 
moſt eaſily diſtinguiſhed. The number of the ancient 
conſtellations is 48, and upon oar preſent globes about 
70. On Senex's globes are inſerted Bayer's letters; 
the firſt in the Greek alphabet being put to the biggeſt 
ſtar in each conſtellation, the ſecond to the next, and 
ſo on: by which means, every ſtar is as caſily found as 


Mm if a name were given to it. Thus, if the ſtar y in the 

= aq, whence DV Pl + yy; and conſtellation of the ram be mentioned, every aſtrono- 
| M mer knows as well what ſtar is meant as if it were 
VD'—y xM*m—+Mmr pointed out to him in the heavens. See fig. 205, 206. 
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If neither of the ſtars ſhould be in the ecliptic, nor 
have the ſame longitude or latitude, the laſt theorem 
will (till ſerve to calculate the total parallax whoſe ma- 
ximum will lie in E. There will, moreover, ariſe 
another parallax, whoſe maximum will be in the con- 
junction and oppoſition, which will be divided, and lie 
on different ſides of the large ſtar ; but as we know the 
whole parallax to be — ſmall, it will not be 
neceſſary to inveſtigate every particular caſe of this kind; 
ſor by reaſon of the diviſion of the parallax, which 
renders obſervations taken at any other times, except 
where it is greateſt, very unfavourable, the formulæ 
would be of little uſe, Dr Herſchel cloſes his account 
of this theory with a general obſervation on the time 
and place where the maxima of parallax will happen. 

When two unequal ſtars are both in the ecliptic, or, 
not being in the ecliptic, have equal latitudes, north 
or ſouth ; and the largeſt ſtar has moſt longitude, the 
maximum of the apparent diſtance will be when the 
ſun's longitude is 90 degrees more than the ſtars, or 
when obſerved in the morning ; and the maximum 
when the longitade of the ſun is 90 degrees leſs than 
that of the ſtars, or when obſerved in the evening. 
When the ſmall ſtar has moſt longitude, the maximum 
and minimum, as well as the time of obſervation, will 
be the reverſe of the former. When the ſtars differ in 
latitudes, this makes no alteration in the place of the 
maximum or minimum, nor in the time of obſerva- 
tion ; i. c. it is immaterial whether the largeſt ſtar 
has the leaſt or the greateſt diſtance of the two ſtars. 

The ſtars, on account of their apparently various 


magnitudes magnitudes, have been diſtributed into ſeveral claſſes, 


of the ſtars. x 


orders, Thoſe which appear largeſt are called ſtars 
of the firſt magnitude; the next to $6 in luſtre, lars 
of the ſecond magnitude ; and fo on to the ſixth, which 
are the ſmalleſt that are viſible to the bare eye, This 


where the ſtars are repreſented with the figures of the 
animals from whence the conſtellations are marked. 4 

There is alſo a diviſion of the heavens into three Diviſion of 
parts. 1. The zodiac (Sediasec), from adi zodion, the hea- 
7% an animal,” becauſe moſt of the conſtellations in it, vens. Fig. 
which are 12 in number, have the names of animals: 26, 29. 
As Aries the ram, Taurus the bull, Cemini the twins, 
Cancer the crab, Libra the balance, Scorpio the ſcor- 
pion, Sagittarius the archer, Capricornus the goat, 
Aquarius the water-bearer, and Piſces the fiſhes. The 
zodiac goes quite round the heavens: it is about 16 
degrees broad, ſo that it takes in the orbits of all the 
planets, and likewiſe the orbit of the moon. Along 
the middle of this zone or belt is the ecliptic, or 
circle which the earth deſcribes annually as ſeen from 
the ſan, and which the ſun appears to deſcribe as 
ſeen from the earth. 2. All that region of the hea- 
vens which is on the north ſide of the zodiac, contain- 
ing 21 conſtellations. And, 3. That on the ſouth 
ſide, containing 15. 495 

The ancients divided the zodiac into the above 12 Zodiac 
conſtellations or ſigns in the following manner. They how di- 
took a veſſel with a ſmall hole in the bottom, and, ha- vided. 
ving filled it with water, ſuffered the ſame to diſtil drop by 
drop into another veſſel ſer beneath to receive it; be- 
ginning at the moment when ſome ſtar roſe, and con- 
tinuing till it roſe the next following night. The wa- 
ter falling down into the receiver, they divided into 
twelve equal parts; and having two other ſmall veſſels 
in readineſs, each of them to contain one part, 
they again poured all the water into the upper veſſel; 
and, obſerving the riſing of ſome ſtar in the zodiac, 
they at the ſame time ſuffered the water to drop in- 
to one of the ſmall veſſels; and as ſoon as it was 
fall, they ſhifted it, and ſet an empty one in its place. 
When each veſſel was full, they took notice what ſtar 
of the zodiac roſe ; and though this could not be done 
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Calculating in one night, yet in many they obſerved the ri 
the Diſtan- 1.2 ſtars or points, by which they divided the 


R 


ſin 


— 


6 


Kc. of; 
2 into 12 parts. 
N The ancient Conſtellations. 
Urſa minor The Little Bear 
Urſa major The Great Bear 
Draco The Dragon 
Cepheus Cepheus 
Bootes, Arctophilax 
Corona Borealis The Northern Crown 
Hercules, Engonaſin Hercules knecling 
Lyra The Harp 
Cygnus, Gallina The Swan 
The Lady in her Chair 
Perſeus * 
Auri e Waggoner 
— Opiuchus Serpentarius 
Serpens The Serpent 
Sagitta The Arrow 
Aquila, Vultur The Eagle 
Antinous Autinous 
Delphinus The Dolphin 
Equulus, Equi ſeTis The Horſe's Head 
Pegaſus, Equus The Flying Horſe 
Andromeda Andromeda 
Triangulum The Triangle 
Aries The Ram 
Tauras The Bull 
Gemini The Twins 
Cancer The Crab 
ME. a The Lion 
of the con- Coma Berenices Berenice's Hair 
ltellations. Virgo The Virgin 
Libra, Chele The Scales 
Scorpius The Scorpion 
Sagittarius The Archer 
Capricornus The Goat 
Aquarius The Water-bearer 
Piſces The Fiſhes 
Cetus The Whale 
Orion Orion 
Eridanus, Fluvius Eridanus, the River 
Lepus The Hare 
Canis major The Great Dog 
Canis minor The Little Dog 
Argo Navis The Ship 
Hydra The Hydra 
Crater The Cup 
Corvus The Crow 
Centaurus The Centaur 
Lupus The Wolf 
Ara | The Altar 
Corona Auſtralis The Southern Crown 
Piſces Auſtralis The Southern Fiſh 
The new Southern Conſtellations. 
Colamba Noachi Noah's Dove 
Robur Carolinum The Royal Oak 
Grus The Crane 
Phoenix The Phenix 
Indus The Indian 
Pays The Peacock 


The name of the conſtellations, and the number of Caleulating 
the Diſtan- 


ſtars obſerved in each of them by different aſtronomers, 


are as follow, 
Ptolemy. Tycho. 
8 7 
35 29 
31 32 
13 4 
23 18 
8 8 
29 28 
10 11 
o 18 
13 26 
29 29 
14 9 
18 "2 
I 13 
1 $ 
12 
15 1 
10 10 
4 4 
20 19 
23 23 
4 4 
13 21 
44 43 
25 25 
23 15 
30 
35 14 
32 33 
17 to 
24 10 
31 14 
28 28 
45 41 
38 36 
22 21 
38 42 
34 10 
12 13 
29 13 
2 2 
45 3 
27 19 
7 3 
7 4 
37 
19 
7 
13 
18 
Apus, Avis Indica 
Apis, Muſca 
Chamæleon 
Triangulum Auſtralis 
Piſcis volans, Paſſer 
Dorado, Xiphias 
Toucan 
Hydrus 


Hevelins. Flamſtead. 
12 24 
73 87 
40 80 
SI 35 
$2 54 
8 21 
45 113 
17 21 
47 81 
37 55 
46 59 
40 66 
40 74 
22 64 
5 18 
23 
19 22 
14 18 
6 10 
38 89 
47 66 
I2 16 
27 66 
51 141 
38 85 
29 83 
79 95 
21 43 
50 110 
20 51 
20 44 
22 69 
29 51 
47 108 
39 113 
45 97 
62 78 
27 84 
16 19 
21 21 
13 14 
4 64 
31 60 
10 31 
9 
35 
24 
9 
12 
24 
The Bird of Paradiſe 11 
The Bee or Fly 4 
The Chamelcon 10 
The South Triangle 
The Flying Fiſh $ 
The Sword Fiſh 6 
The American Gooſe _ 9 
The Water Snake 60 


3 Z 2 Heve· 


the Planets. 
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the Diftan- 
ces, te, of 
the Plancts, 


407 
Change in 
the obliqui- 
ty of the 
«cliptic, 


ö + 7 OW. C 


Heveliusi 1 Conflellations made out of the unformed Stars. 


Hevel, Flamſt. 
Lynx The Lynx 19 44 
Leo minor The Little Lion $3 
Aſterion & Chara The Greyhounds 23 25 
Cerberus Cerberus 4 
Vulpecula & Anſer The Fox and Goole 27 35 
Scutum Sobicki Sobicki's Shield 7 
Larcerta The Lizard 19 16 
Camelopardalus The Camelopard 32 $58 
Monocerns The Unicorn 19 31 
Sextans The Sextant It 41 
The obliquity of the ecliptic to the equinoctial is 


ſound at preſent to be above the third part of a degree 
leſs than Ptolemy found it. And moſt of the obſervers 
after him found it to decreaſe gradually down to Ty- 
cho's time. If it be objected, that we cannot depend 


on the obſervations of the ancients, becanſe of the 


incorrectneſs of their inſtruments ; we have to anſwer, 
that both Tycho and Flamſtead are allowed to have 
been very good obſervers; and yet we find that Flam- 
ſtead makes this obliquity 25 minates of a degree leſs 
than Tycho did about 100 years before him; and as 
Ptolemy was 1324 years before Tycho, ſo the gradual 
decreaſe anſwers nearly to the difference of time be- 
tween theſe three aſtronomers. If we conlider, that 
the earth is not a perfect ſphere, but an oblate ſphe- 
roid, having its axis ſhorter than its equatorial diame- 
ter; and that the ſun and moon are conſtantly acting 
obliquely upon the greater quantity of matter about 
the equator, pulling it, as it were, towards a nearer 
and nearer coincidence with the ecliptic ; it will not 
appear improbable that theſe actions ſhould gradually 
diminiſh the angle between thoſe planes. Nor is it leſs 
probable that the mutual attractions of all the planets 
ſhould have a tendency to bring their orbits to a coin- 
cidence: but this change is too ſmall to become ſen- 
ſible in many ages. 


Sect. IX. Of calculating the periodical Times, Places, 


&c. of th: Sun, Mon, ond Planets : Delineation of 


the Fhaſes of the Moon for any particular Time, and 
the Conſlruttion of Aſtronomical Tables. 


Tr1s title includes almoſt all of what may be called 
the Pradtical part of Aflroromy; and as it is by far 
the moſt difficult and abſtruſe, fo the thorough inveſti- 
gation of it would neceſſarily lead us into very deep 
gzeometrical demonſtrations. The great labours of for- 
mer aſtronomers have left little for ſucceeding ones to 
do in this reſpe& : tables of the motions of all the ce- 
leſtial bodies have been made long apo, the periodical 
times, cccentricities, &c. of the planets determined; 
and as we fuppoſe few will deſire to repeat theſe labo- 
rious operations, we mall here content ourſelves with 
giving ſome general hints of the methods by which 
theſe things have been originally accompliſbed, that 
ſo the operations of the young aſtronomer who makes uſe 
of tables already formed to bis hand may not be merely 
mechanical. N 


Sect. IX. 
It hath been already obſerved, that the ſoundation Of calcula- 

of all aſtronomical operations was the drawing a me- ting the pe- 

ridian line, This being done, the next thing 1s to . 

find out the latitude of the place where the obſerva- the. of 

tions are to be made, and for which the meridian line 4. — 

is drawn, From what hath been ſaid, n“ 39. it will wy 

eaſily be underſtood that the latitude of a place maſt 305 

always be equal to the elevation either of the north or * 

ſouth pole above the horizon ; becauſe when we arc 5, ou] 

exactly on the equator, both poles appear on the hori- 

zon. There is, however, no ſtar exactly in either of 

the celeſtial pules ; therefore, to find the altitude of 

that inviſible point called the Pole of the heavens, we 

muſt choſe ſome ſtar near it which does not ſet ; and 

having by ſeveral obſervations, according to the direc- 

tions given u“ 377, found its greateſt and leaſt altitudes, 

divide their difference by 2 ; and half that difference 

added to the leaſt, or ſubtracted from the greateſt, al- 

titude of the ſtar, gives the exact altitude of the pole 

or latitude of the place. Thus, ſuppoſe the greateſt al- 

titude of the ftar obſerved is 60 and its leaſt 0, we 

then know that the altitude of the place where the ob- 

ſervation was made is exactly 55%. 409 
The latitude being once found, the obliquity of the Obliquity 

ecliptic, or the angle made by the ſun's annual path oftheecly- 

with the carth's equator, is caſily obtained by the fol- tic found. 

lowing method. Obſerve, about the ſummer ſolſtice, 

the ſun's meridian diſtance from the zenith, which is 

eaſily done by a quadrant with a moveable index fur- 

niſhed with fights ; if this diſtance is ſubtracted from 

the latitnde of the place, provided the ſun is nearer the 

equator than the place of obſervation, the remainder 

will be the obliquity of the ecliptic: But if the place 

of obſervation is nearer the equator than the ſan at that 

time, the zenith diſtance muſt be added. By this me- 

thod, the obliquity of the ecliptic hath been determi- 

ned to be 230 29. 410 
By the ſame method the declination of the fon from Sun's decl!- 

the equator for any day may be found; and thus a ta- nation. 

ble of his declination for every day in the year might be 

conſtructed : thus alſo the declination of the ſtars might 

be found, 411 
Having the dcelination of the ſun, his right aſcen- His place iu 

ſion and place in the ecliptic may be geometrically the ecliptic 

found by the ſolution of a caſe in ſpherical trigono- how found. 

meiry. For let EQ repreſent the celeſtial equator, Fir. 74% 

„the ſun, and y X the ecliptic ; then, in the right- 

angled ſpherical triangle ECy, we have the fide Ey, 

equal tothe ſun's declination: the angle ECy is always 

23% 29', being the angle of the ecliptic with the tqua- 

tor; and the angle y EC is 90%, or a right angle. From 

theſe data we can find the ſide EC the right aſcenſion ; 

and Cy the ſon's place in the ecliptic, or his diſtance 

from the equinoctial point; and thus a table of the ſun's 

place for every day iu the year, anſwerable to his decli- 

nation, may be formed. 412 
Having me ſun's place in the ecliptic, the*right aſ- To find the 

ceuſion of the ſtars may be found by the help of it and right aſcen- 

a good pendulum clock: For which purpoſe, the mo- fen of 

tion of the clock muſt be ſo adjuſted that the hand may dars. 

rum through the 24 hours in the ſame time that a ſtar 

leaving the meridian will arrive at it again; which time 

is ſome what ſhorter than the natural day, becauſe of the 

ſpace the ſun moves trough in the mcan time eaſt» 


ward. 


Sect. IX. 


Of Caleula- ward, The clock being thus adjuſted, when the fun 
dag $0: bs in the meridian, fix the hand tp the point from 
ric whence we are to begin to reckon our time; and then 
m_ of obſerve when the ſtar comes to the meridian, and mark 
2 lancts, the hour and minute that the hand then ſhows : The 
hours and minutes deſcribed by the index, turned into 
degrees and minutes of the equator, will give the dif- 
ference between the right aſcenſion of the ſun and ſtars; 
which difference, being added to the right aſcenſion of 
the ſun will give the right aſcenſion of the ſtar, Now, 
if we know the right aſcenſion of any one ſtar, we ma 
from it find the right aſcenſions of all the others which 
we ice, by marking the time upon the clock between 
the arrival of the ſtar whoſe right aſcenſion we know 
to the meridian, and another ſtar whoſe aſcenſion is to 
be found, This time converted into hours and minutes 
of the equator, will give the difference of right aſcen- 
lions; from whence, by addition, we collect the right 
413 Aſcenfiqn of the ſtar which yas to be found out. 
Their lon= The right aſcenſion and declination of a ſtar being 
gitudes aud known, its longitude and latitude, or diſtance from 
laticudes the firſt ſtar of Aries, and north or ſouth from the 
found, ecliptic, may thence be calily ſound, from the ſolution 
of a caſe in ſpherical trigonometry, ſimilar to that al- 
ready mentioned concerning the ſun's place; and the 
places of the fixed ſtars being all marked in a catalogue 
according to their longitudes and latitydes, it may 
thence be conceiyed how the longitude and latitude 
of a planet or a comet may be found for any particular 
time by comparing its diſtances from them, and it ap- 
parent path may thus be traced; and thus the paths 
of Mercury and Venus were traced by M. Caſſini, 
though Mr Ferguſon made uſc of an orrery for that 
% Puspole, 
ro find the With regard to the planets, the firſt thing to be done 
periodic] is to find out their periodical times, which is done by 
tires of the obſerving when they have no latitude, At that time 
«nets. the planet js in the ecliptic, and couſequently in one of 
its nodes ; ſo that by waiting till it returns to the ſame 
node again, and Keeping an exact account of the lime, 
the periodical time of its revolution round the fun may 
be known pretty exactly. By the ſame obſeryations, 
from the theory of the earth's motion we can find the 
poſition of the line of the nodes; and when once the 
poſition of this line is found, the angle of inclination of 
415 that planet's orbit to the earth may allo be known, 
Eccentrici= The eccentricity of the earth's orbit may be deter- 
Ta mined by obſerving the apparent diameters of the ſun 
vt how d.. at different times: when the ſun's diameter is leaſt, the 
»:rmined, Earth is at the greateſt diſtance ; and when this diamc- 
ter is greateſt, the carth is at its leaſt diſtance from 
him. But as this method muſt neceſſarily be precari- 
015, another is recommended by Dr Keil, by obſerving 
the velocity of the carth in its orbit, or che apparent 
velocity of the ſun, which is demonſtrated to be always 
416 FTeciprocally as the ſquare of the diſtance, 
ot . The cecentricities of the orbits of the other piancts 
her pla- may be likewiſe found by obſerying their velociics at 
nets. different times; for all of them obſerve the ſame pro- 
portions with regard to the increaſe or decreaſe of their 
velocity that the carth does ; only, inthiscaſc, care muſt 
be taken to obſerve the real, not the apparent, veloci- 
tics of the planets, the laſt depending on the motion of 
the earth at the ſame time, Their aphelia, or points of 
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their orbits where they are fartheſt from the ſun, may Of calcula- 
be known by making ſeveral obſeryations of their dit- ting the pe- 
tances from him, and thus percciving when theſe dil- CIT ; 
tances ceaſe to increaſe. thePlencts 

The poſition of the aphelion being determined, the c. 
— diſtance from it at any time may alſo be found w——— 
y obſervation, which is called its true or coeguated T 2 
anomaly ; but by ſuppoſing the motion of the planet ir ace, 
to be regular and uniform, tables of that motion may in =. 3 0 
be eaſily conſtructed. From thence the planet's mean bits. 
place in its orbit may be found for any moment of 
time; and one of theſe moments being fixed upon as an 
epocha or beginning of the table, it is caſy to under- 
ſtand, that from thence tables of the planet's place in 
its orbit for any number of years cither preceding or 
conſequent to that period may be conſtructed. Theſe 
tables are to be conſtructed according to the meridian 
of equal time, and not true or apparent time, becauſe of 
the incqualities of the earth's motion as well as that 
of the planet, and equations muſt be made to be ad- 
ded to or ſubtracted from the mean motion of the pla- 
net as occaſion requires; which will be readily under- 
ſtood from what we have already mentioned concern- 
ing the unequal motion of the earth in its orbit. When 
all the neceſſary tables are conſtructed by this or ſi- 
milar methods, the calcylating of the planetary places 
becomes a mere matter of mechaniſm, and conſiſts 
only in the proper additions and ſubtractions according 
to the directions always given along with ſuch tables. 418 
It muſt be obſerved, however, that the accidental in- Inaccura- 
terfercnce of the planets with one another by their cies from 
mutual attractions render it impoſlible io conſtruct any che — 4 
tables that hall remain equally perfect; and therefore * : = 
frequent actual obſervations and corrections of the tables P 
will be neceſſary. This diſturbance, however, is incon- 
derable, except in the planets Jupiter and Saturn, and 
they are in conjunction only once in 809 years. 419 
What hath been already mentioned with regard to Difficulties 
the planets, is alſo — to the moon; but with withregars 
more diſſiculty, on account of the greater inequalities of to the 
her motions, the cauſe of which has been already ex- on. 
plained. She indeed moves in an ellipſe as the reſt 
do, and its cccemricity may be better computed from 
obſcrving ber diameter at different times than that of 
the earth's orbit; but that eccentricity is not always 
the fame. The reaſon of this, and indeed of all the 
other lunar inequalities, is, that the ſun has a ſenſible 
eflect upon her by his attraction, as well as the earth. 
Conſequently, when the earth is at its leaſt diſtance 
from the ſun, her orbit is dilated, and ſhe moves more 
flowly ; and, on the contrary, when the carth is in its 
aphelion, her orbit contracts, and ſhe moves more 
ſwiftly. The eccentricity is always greateſt when the 
line of the apſides coincides with that of the ſyzygies, 
and the earth at its leaſt diſtance from the ſun. When 
the moon is in her ſyzygics, i. e. in the line that joins 
the centres of the earth aud fun, which is either in her 
conjunction or oppuſition, ſhe moves ſwifter, cæteris pa- 
ribus, than in the quadratures. According to the dif- 
ferent diſtances of the moon from the ſyzygics, ſhe 
changes her motion: from the conjunction io her firſt 
quadrature, ſhe moves ſomewhat flower ; but recovers 
her velocity in the ſecond quarter. In the third quar- 
ter ſhe again loſes, and in the laſt again — + 
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nete. 
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Of calcula» The apogeon of the moon is alſo irregular; being 
ting the pe- found io move forward when it coincides with the line 
riocical of the ſyzygies, and backwards whent it cuts that line 
Par 4. at right angles, Nor is this motion in any _ equal: 
tes in the conjunction or oppoſition, it goes briſkly for- 
—— wards, and in the quadratures moves either ſlowly for- 
wards, ſtands ſtill, or goes backward, The motion of 
the nodes has been already taken notice of: but this 
motion is not uniform more than the reſt ; for when the 
line of the nodes coincides with that of the ſyzygies, 
they ſtand ſtill; when their line cuts that at right 
angles, they go backwards with the velocity, as Sir 
Iſaac Newton hath ſhown, of 16/19“ 24% an hour. 
The only equable motion the moon has, is her revolu- 
tion on her axis, which ſhe always performs exactly in 
the ſpace of time in which ſhe moves round the earth. 
From hence ariſcs what tis called the moors libration ; 
ſor as the motion round her axis is equable, and that 
in her orbit unequal), it follows, that when the moon 
is in her perigee, where ſhe moves ſwifteſt, that part 
of her ſur face, which on account of the motion in her 
orbit would be turned from the earth, is not ſo, by 
reaſon of the motion on her axis. Thos ſome parts 
in the limb or margin of the moon ſometimes recede 
from, and ſometimes approach towards, the centre of 
the diſk, Yet this equable rotation produces an ap- 
parent irregularity ; for the axis of the moon not be- 
ing perpendicular but a little inclined to its orbit, 
and this axis maintaining its paralleliſm round the 
carth, it muſt neceſſarily change its ſituation with re- 
ſpect to an obſerver on the earth, to whom ſometimes 
the one and ſometimes the other pole of the moon be- 
comes viſible; whence it appears to have a kind of 
421 VWavering or vacillatory motion. 
Lunar irre- From all theſe irregularities it may well he concluded, 
gularitics that the calculation of the moon's place in her orbit is 
accounted a very diſſicult matter; and indeed, before Sir Iſaac 
for by Sir Newton, aſtronomers in vain laboured to ſabje& the 
ac NeW- junar irregularities to any rule. By his labours, how- 
_ ever, and thoſe of other aſtronomers, theſe difficulties 
are in a great meaſure overcome; and calculations with 
regard to this luminary may - made with as great 
, certainty as concerning any other. Her periodical 
pow} ane time may be determined from the obſervation of two 
determined lunar eclipſes, at as great a diſtance from one ano- 
by Coper- ther as poſſible; for in the middle of every lunar 
HC us eclipſe, the moon is exactly in oppoſition to the ſun. 
Compute the rime between theſe two eclipſes or op- 
poſitions, and divide this by the number of lunations 
that have intervened, and the quotient will be the 
ſynodical month, or time the moon takes to paſs from 
one conjunction to another, or from one oppoſition to 
another. Compute the ſun's mean motion in the time 
of the ſynodical month, and add this to the entire circle 
deſcribed by the moon. Then, As that ſum is to 360%, 
lo is the quantity of the ſynodical month to the perio- 
dical, or time chat the moon takes to move from one 
point of her orbit to the ſame point again. Thus, Co- 
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pernicus, in the year 1500, November 6th, at 2 hours 
20 minutes, obſerved an eclipſe of the moon at Rome; 
and Auguſt 1ſt 1523, at 4 hours 25 minutes, another 


. Sect. IX. 
at Cracow : hence the quantity of the ſynodical month Of calcula. 


is thus determined ting the pe- 
Y. D. H. M. 2 
Obſerv. 2d 1523 237 4 25 the Flazers, 
Obſerv. 1ſt 1500 310 2 20 &e. 
— — — a — — — 
Interval of time 22 292 2 5 
Add the intercalary 5 
days forleap years. 3 — — 
Exact interval 22 297 2 $5, or 11991005˙%f 
This interval divided by 282, the number of months 


elapſed in that time, gives 29 days 12 hours 41 mi- 
nutes for the length of the ſynodical month. But from 
the obſervations of two other eclipſes, the ſame author 
more accurately determined the quantity of the ſynodi- 
cal month to be 29 degrees 11 hours 45 minutes 3 ſe- 
conds: from whence the mean periodical time of the 
moon comes to be 27 degrees 7 hours 43 minutes 5 ſe- 
conds, which exactly agrees with the obſervations of 
later aftronomers. 423 

The quantity of the periodical month being given, Herdiurnal 
by the Rule of Three, we may find the moon's diurnal aud borary 
and horary motion; and thus may tables of the moon's . 
mean motion be conſtructed ; and if from the moon's 
mean dinrnal motion that of the ſun be ſubtracted, 
the remainder will be the moon's mean diurnal motion 
from the ſun. 

Having the moon's diſtance from the ſan, her pha- 
ſes for that time may be eaſily delineated by the fol- 424 
lowing method laid down by Dr Keil. Let the Her phaſes 
circle COBP repreſent the diſk of the moon, which is delineated. 
turned towards the earth; and let OP be the line in Fig 30. 
which the ſemicircle OMP is projected, which ſuppoſe 317 
to be cut by the diameter BC, at right angles; and 
making LP the radius, take LF equal to the coſine 
of the elongation of the moon from the ſun: And 
then upon BC, as the great axis, and LF the leſſer 
axis, deſcribe the ſemi-ellipſe BFC. This ellipſe will 
cut off from the diſk of the moon the portion BFCP 
of wo illuminated face, which is viſible to us from the 
earth,” 

Since in the middle of a total eclipſe the moon is ex- wy 
actly in the node, if the ſun's place be found for that nodes how 
time, and ſix ſigns added to it, if the eclipſe is a lunar found. 
one the ſun will give the place of the node, or if the 
eclipſe obſerved is a ſolar one, the place of the node 
and of the ſun are the ſame. From comparing two 
eclipſes together, the mean motion of the nodes will 
thus be found out. The apogee of the moon may be 
known from her apparent diameter, as already obſery- 
ed; and by comparing her place when. in the apogee 
at different times, the motion of the apogee itſelf may 
alſo be determined. 

Theſe thort hints will be ſufficient to give a general 
knowledge of the methods uſed for the ſolution of ſome 
of the moſt difficult problems in aſtronomy, As for 
the proper equations io be added or ſubtracted, in or- 
der to find out the true motion and place of the moon, 
together with the particular methods of conſtructing 
tables for calculating eclipſes, they are given from Mr 
Ferguſon, in the following ſcion. 
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tion of the earth's ſurface more than 2000 miles broad, Of calcula- 
even if it fell directly againſt the earth's centre, as ſeen tintz eclip- 
from the moon; and mach more if it fell obliquely on C, *<+ _ 
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/ Solar and Lunar Eclipſes. 


Ev ERV planet and ſatellite is illuminated by the ſan; 
and caſts a ſhadow towards that point of the heavens 
which is oppoſite to the ſun. This ſhadow is nothing 
but a privation of light in the ſpace hid from the ſun by 
the opaque body that intercepts his rays. 

When the ſan's light is fo 47; ay ma by the moon, 
that to any place of the earth the ſun appears partly 
or wholly covered, he is ſaid to undergo an eclipſe ; 
though, properly ſpeaking, it is only an cclipſe of that 

art of the earth where the moon's ſhadow or penum- 
boy falls. When the earth comes between the ſun and 
moon, the moon falls into the earth's ſhadow ; and 
having no light of her own, ſhe ſuffers a real eclipſe 
from the interception of the ſun's rays. When the 
ſun is eclipſed to us, the moon's inhabitants, on the 
ſide next the earth, ſce her ſhadow like a dark ſpot tra- 
velling over the earth, about twice as faſt as its equa- 
toria] parts move, and the ſame way as they move. 
When the moon is in an eclipſe, the ſun appears eclip- 
ſed to her, total to all thoſe parts on which the carth's 
ſhadow falls, and of as long continuance as they are in 
the ſhadow. 

That the earth is ſpherical (for the hills 1 2 off no 
more from the roundneſs of the carth, than Brains of 
duſt do from the roundneſs of a common globe) is evi- 
dent from the figure of its ſhadow on the moon ; which 
is always bounded by a circular line, although the earth 
is inceſſantly turning its different ſides to the moon, and 
very ſeldom ſhows the ſame ſide to her in different e- 
clipſes, becauſe they ſeldom happen at the ſame hours, 
Were the earth ſhaped like a round flat plate, its ſha- 
dow would only be circular when cither of its ſides di- 
rely faced the moon, and more or leſs elliptical as 
the carth happened to be turned more or leſs obliquely 
towards the moon when ſhe is eclipſed. The moon's 
different phaſes prove her to be round ; for as ſhe keeps 
ſill the ſame ſide towards the earth, if that fide were 
flat, as it appears to be, ſhe would never be viſible from 
the third quarter to the firſt ; and from the firſt quar- 


ter to the third, ſhe would 22 as round as when we 


ſay /he is full; becauſe, at the end of her firſt quarter, 
the ſun's light would come as ſuddenly on all her fide 
next the earth, as it does on a flat wall, and go off as 
abruptly at the end of her third quarter, 

If the earth and ſun were equally large, the earth's 
ſhadow would be infinitely extended, and all of the 
ſame bulk ; and the planet Mars, in cither of its nodes 
and oppoſite to the ſun, would be eclipſed in the earth's 
ſhadow. Were the carth larger than the ſun, its ſha- 
dow would increaſe in bulk the farther it extended, 
and would eclipſe the great planets Jupiter and Saturn, 
with all their moons, when they were oppoſite to the 
ſun. But as Mars, in oppoſition, never falls into the 
earth's ſhadow, altho' he is not then above 42,000,000 
miles from the earth, it is plain that the earth is 
much Jeſs than the ſan; for otherwiſe its ſhadow could 
not end in a point at ſo ſmall a diſtance. If the ſun and 
moon were equally large, the moon's ſhadow would go 
on to the we with an equal breadth, and cover a por- 


th earth : But the moon's ſhadow is ſeldom 150 miles 
broad at the carth, unleſs when it falls very obliquely 
on the earth, in total eclipſes of the ſun, In annular 
eclipſes, the moon's real ſhadow ends in a point at ſome 
diſtance from the earth. The moon's ſmall diſtance 
from the earth, and the ſhortncſs of her ſhadow, prove 
her to be leſs than the ſun, And, as the carth's ſha- 


dow is large enough to cover the moon, if her diame- 


ter were three times as large as it is (which is evident 
from her long continuance in the ſhadow when ſhe 
goes through its centre), it is plain that the carth is 


much bigger than the moon. 
Thong 


3 
all opaque bodies, on which the ſun ſhines, Why there 


have their ſhadows, yet ſuch is the bulk of the ſun, and are fo few 
the diſtances of the planets, that the primary planets eclipſes. 


can never eclipſe one another. A primary can eclipſe 
only its ſecondary, or be eclipſed by it; and never but 
when in oppoſition or conjunction with the ſun, The 
primary planets are very ſeldom in theſe poſitions, but 
the ſun and moon are ſo every month: Whence one 
may imagine, that theſe two luminaries ſhould be eclip- 
ſed every month. But there are few eclipſes in reſpect 
of the number of new and full moons; the reaſon of 
which we ſhall now explain. 

If the moon's orbit were coincident with the plane 
of the ecliptic, in which the carth always moves and 
the ſun appears to move, the moon's ſhadow would fall 
upon the earth at every change, and eclipſe the ſun to 
ſome parts of the earth. In like manner, the moon 
would go through the middle of the carth's ſhadow, 
and be eclipſed at every full; but with this difference, 
that ſhe would be totally darkened for above an hour 
and an half; whereas the ſun never was above four mi- 
nutes totally eclipſed by the interpoſition of the moon. 
But one half of the moon's orbit is elevated 5; degrees 
above the ecliptic, and the other half as much depreſ- 
ſed below it; conſequently, the moon's orbit interſects 
the ecliptic in two oppoſite points called the u00x's nodes, 
as has been already taken notice of. When theſe points 
are in a right line with the centre of the ſun at new or 
fall moon, the ſun, moon, and earth, are all ina right 
line; and if the moon be then new, her ſhadow falls 
upon the earth; if full, the earth's ſhadow falls upon 
her. When the ſun and moon are more than 17 de- 
grees from cither of the nodes at the time of conjunc- 
tion, the moon is then generally too high or too low 
in her orbit to caſt any part of 4. ſhadow upon the 
carth ; when the ſun is more than 12 degrees from ei- 
ther of the nodes at the time of full moon, the moon 
is generally too high or too low in her orbit to go 
through any part of the earth's ſhadow: and in both 
theſe caſes there will be no eclipſe, But when the moon 
is leſs than 17 degrees ſrom either node at the time of 
conjunction, her ſhadow or penumbra falls more or leſs 
upon the carth, as ſhe is more or leſs within this limit. 
And when ſhe is leſs than 12 degrees from cither node 
at the time of oppoſition, ſhe goes through a greater 
or leſs portion of the carth's ſhadow, as ſhe is more or 


leſs within this limit. Her orbit contains 360 degrees; 


of which 17, the limit of ſolar eclipſes on either ſide 
of the nodes, and 12, the limit of lunar eclipſes, are 
but ſmall portions : And as the ſun commonly paſſes 


by 
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Of calcula- by the nodes bot twice in a year, it is no wonder that 
ting eclip- we have ſo many new and full moons without eclipſcs. 
57s, gc. To illuſtrate this (fig. 196.), let ABCD be the 


_ 


echptic, RSTU a circle laying in the ſame plane with 
the ecliptic, and VXYZ the moon's orbit, all thrown 
into an oblique view, which gives them an elliptical 
ſhape to the cye. One half of the moon's orbit, as 
VWK, is always below the ecliptic, and the other 
half XYV above it. The points V and X, where 
the moon's orbit interſects the circle RSTU, which 
lies even with the ecliptic, are the moon's nodes; and 
a right line, as XEV, drawn from one to the other, 
through the earth's centre, is the line of the nodes, 
which is carried almoſt parallel to itfelf round the fun 
ina year, - | 

If the moon moved round the earth in the orbit 
RSTU, which is coincident with the plane of the c- 
cliptic, her ſhadow would tall upon the earth every time 
ſhe is in conjunction with the ſun, and at every oppo- 
ſition ſhe would go through the earth's ſhadow, Were 
this the caſe, the ſun would be eclipſed at every change, 
and the moon at every full, as already mentioned. 

But although the moon's ſhadow N muſt fall upon 
the earth at a, when the earth is at E, and the moon 
in conjunction with the ſun at z, becauſe ſhe is then very 
near one of her nodes; and at her oppoſition ſhe muſt 
go through the carth's ſhadow I, becauſe ſhe is then 
near the other node; yet, in the time that ſhe goes 
round the earth to her next change, according to the 
order of the letters XYVW, the carth advances from 
E to e, according to the order of the letters EFGH ; 
and the line of the nodes VEX, being carried nearly 

rallel to itſelf, brings the point / of the moon's or- 

it in conjunction with the ſun at that next change: 
and then the moon being at 7, is too = a above the 
ecliptic to caſt her ſhadow on the earth: and as the 
carth is ſtill moving forward, the moon at her next op- 
poſition will be at g, too far below the ecliptic to go 
through any part of the earth's (ſhadow ; for by that 
time the point g will be at a conſiderable diſtatice from 
the carth as ſeen from the ſun. 

When the earth comes to F, the moon in conjunc- 
tion with the ſun Z. is not at & in a plane coincident 
with the ecliptic, bat above it at Y in the higheſt part 
of her orbit; and then the point 6 of her thadow O 
goes far above the earth (as in fig. 2. which is an edge 
view of fig. r.). The moon at her next oppoſttion, is 
not at o (fig. 1.), but at W, where the earth's ſhadow 
goes far above her (as in fig. 2.). In both'theſe caſes 
the line of the nodes VEX (fg. t) is abbut ninety de- 
grees from the ſun, and both luminaries are as far as 
poſlible from the limits of the eclipſes. 

When the earth has gone half round the ecliptic 
from E to G, the line of the nodes VG is nearly, if 
not exactly, directed towards the ſun at Z; and then 
the new moon / caſts her ſhadow P on the carth G; 
and the full moon p goes through the earth's ſhadow 
L.; which brings on eclipſes again, as when the earth 
was at E. 

When the earth comes to H, the new moon falls not 
at in a plane coincident with the ecliptic CD, but 
at W in her orbit below it; and then her ſhadow Q 
(ſee fig. 197.) goes far below the earth. At the next 
full ſhe is not at's (fg. 196.), but at Y in her orbit 5; 
degrees above 9, and at her greateſt height above the 
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ecliptic CD; being then as far as poſſible, at any op- Of calculs- 


polition, from the earth's ſhadow M, as in fig. 197. 

So, when the earth is at E and G, the moon is a- 
bont her nodes at new and full, and in her greateſt 
north and ſouth declination (or latitnde as it is gene- 
rally called) from the ecliptic at her quarters, but when 
the earth js at For II, the moon is in her greateſt north 
and ſouth declination from the ecliptic at new and fall, 
and in the nodes about her quarters. 

The point X, where the moon's orbit croſſes the 
ecliptic, is called the aſcending node, becauſe the moon 
aſcends from it above the ecliptic ; and the oppoſite 
point of interſection V called the 1 node, be- 
cauſe the moon deſcends from it below the ecliptic. 
When the moon is at Y in the higheſt point of her or- 
bit, ſhe is in her greateſt north latitude; and when ſhe 
is at W in the loweſt point of her orbit, ſhe is in ber 
greateſt ſouth latitude. 

If the line of the nodes, like the carth's axis, was 
carried parallel to itſelf round the fun, there would be 
Juſt halt a year between the conjunctions of the ſun anc 
nodes. But the nodes ſhift backwards, or contrary to 
the earth's annual motion, 19; deg. every year; and 


ting eclip. 
, &c, 
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therefore the ſame node comes round the fun 19 days the nodes, 


ſooner every year than on the year before, Conſe- 
quently, from the time that the aſcending node X 
(when the earth is at E) paſſes by the ſun as ſeen from 
the earth, it is only 173 days (not half a year) till the 
deſcending node V pafles by him. Therefore in u hat- 
ever time of the year we have eclipſes of the lumina- 
ries about either node, we may be ſure that in 173 days 
afterward we ſhall have eclipſes about the other node. 
And when at any time of the year the line of the nodes 
is in the ſituation VGX, at the ſame time next year it 
will be in the fitnation rGs ; the aſcending node ha- 
ving gone backward, that is, contrary to the order of 
ſigns, from X tos, and the deſcending node from V 
tor; cach 195 deg. At this rate, the nodes ſhift 
through all the ſigns and degrees of the ecliptic in 18 
years and 225 days; in which time there would al- 
ways be a regular period of eclipſes, if any complete 
number of lunations were finiſhed without a fraction. 
But this never happens; for if both the ſun and moon 
ſhould ſtart from a line of conjunction with either of 
the nodes in any point of the ecliptic, the ſan would 
perform 18 annual revolutions and 222 degrees over 
and above, and the moon 230 lunations and 85 degrees 
of the 231ſt, by the time the node came round to the 
ſame point of the ecliptic again; ſo that the ſun would 
then be 138 degrees from the node, and the moon 85 
degrees from the ſun. 


But, in 223 mean lonations, after the ſun, moon, 


and nodes, have been once in a line of conjunction, 


they return ſo nearly to the ſame ſtate again, as that 
the ſame node, which was in conjunction with the ſun 
and moon at the beginning of the firſt of theſe lu— 
nations, will be within 28“ 12” of a degree of a line 
of conjunction with the ſun and moon again, when the 
laſt of theſe lunations is completed. And thereſore 
in that time there will be a regular period of eclipſes, 
or return of the ſame eclipſe, for many ages——In this 
period (which was firſt diſcovered by the Chaldeans) 
there are 18 Julian years 11 days Jhours 43 minutes 20 
ſeconds, when the Jaſt dy of February in leap-years 
is four times included; but when it is five times inclu— 
2 ded, 


OY 
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Sect. X. 
ot caleula- ded, the period conſiſts of only 18 years 10 days 7 hours 
ung Edip- 43 minates 20 ſeconds, Conſequently, if to the mean 
ſes, Kc. time of any eclipſe, either of the fan or moon, yon 
— = 13 Julian years 11 days 7 hours 43 minutes 20 
When the ſeconds, when the laſt day of February m leap-years 
ſame eclipſe comes in four times, or a day lefs when it comes in five 
returns a- times, you will have the mean time of the return of 
— the ſame eclipſe: 

But the falling back of the line of conjunctions or 
oppoſitions of the fon and moon 28” 12“ with reſpect 
to the line of the nodes in every period, will wear it 
out in proceſs of time ; and after that, it will not re- 
turn again in leſs than 12,492 years.—Thefe eclipſes 
of the fun, which happen about the aſcending node, and 
begin to come in at the north pole of the earth, will go 
2 little ſoutherly at each return, till they go quite off 
the earth at the fonth pole; and thofe which happen 
about the deſcending node, and begin to come in at 
the ſouth pole of the earth, will go a little northerly at 
each return, till at laſt they quite leave the earth at the 

433 north pole, 

Hiſtory of To exemplify this matter, we ſhall firſt conſider the 

the ſolar e- ſun's eclipſe (March arſt old ftyle, April 1ſt new 

_— n ſtyle), A. D. 1764, according to its mean revolutions, 
mo without equating the times, or the fan's diſtance from 
the node; and then according to its true equated 
times, 

This eclipſe fell in open fpace at each return, quite 
clear of the earth, ever ſince the creation, till A. D. 
1295, Janc 13th old ſtyle, at 12h, 52m. $9 fee. poſt 
meridiem, when the moon's ſhadow firſt touched the 
earth at the north pole; the ſun being then 174 48” 
27” from the aſcending node. In each period fmce 
that time, the fury has come 28” 12 nearer and nearer 
the ſame node, and the moon's ſhadow has therefore 

one more and more ſoutherty.—In rhe year 1962, 

uly rIth old ſtyle, at rg h. 36 m. 21 ſee. p. u. when 
the ſame eclipſe will have returned 38 times, the ſim 
will be only 247 45 from the aſcending node, and the 
centre of the moon's ſhadow will fall a little northward 
of the earth's centre.— At the end of the next tollow- 
ing period, A. D. 1980, July 28th old fiyle, ar 18 h. 
19 m. 41 ſec. p. m. the ſun will have receded back 3 
27! from the aſcending node, and the moon will have 
a very ſmall degree of ſouthern latitude, which will 
cauſe the centre of her ſha lo to paſs a very ſmall mat- 
ter fouth of the earth's centre. After which, in c 
following period, the ſan will be 28” r2# farther bac 
from the afcending node than in the period laſt before; 
and the moon's ſhadow will go {tilt farther and farther 
fourhward, until September rauh old ſiyle, at 23h. 
46 m. 22 ſce. p. m. A. D. 2565 ; when the celipſe will 
have completed its 77th periodical return, and will go 
quite off the earth at the ſouth pole (the ſun being then 
17 55” 22% back from the node), and cannot come 
in at the north pole, ſo as to begin the ſame conrſe 
over again, in leis than 12,492 years afterwads.—And 
ſacl} will be the caſe of every other eclipſe of the fin : 
For, as there is about 18 degrees on each fide of the 
node within which there is a poſſibility of eclipſes, 
their whole revolution goes throngh 36 degrees about 
that node, which, taken from 360 degrees, leaves re- 
maining 324 degrees for the eeſipſes to travel in ex- 
panſum. And as this 36 degrees is not gone through 
in leſs than 77 periods, which takes np 1388 years, 
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gone throvgh Of calcvla- 
in leſs than 12,492 years. For, as 36 is to 1388, ſo is ting Eclip- 
324 10 12,492. ſes, &c. 


To iNutirate this a little farther, we ſhall examine 
ſome of the moſt remarkable cirrumſtances of the re- Of the e- 
turns of the eclipfe u hich happened Jnly 1h 1748, clipſe iv 


the remaining 324 degrees cannot be ſo 
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about noon, This eclipſe, alter traverling the vous 17 
01 ſpace from the creation, ai laſt began to enter the 
Terra Auſtralis Incognita about 88 years after the 
conqueſt, which was the laſt of king Stephen's reign : 
every Chaldean period it has crept wore northerly, but 
was ſtill inviſible in Britain before the year 1622 ; when, 
on the zoth of April, it began to touch the ſouth parts 
of England about two in the afternoon ; its cemral 
appearance riſmg in the American ſouth ſeas, and tra- 
verſing Peru and the Amazon's country, throoph the 
Atlantic ocean into Africa, and ſetting in the A- 
thiopian continent, not far from the beginning of the 
Red fea, | 
Its next viſtble period was, after three Chaldean revo- 
lutions, in 1676, on the firſt of June, riſmg central in 
the Atlantic ocean, paſſing us about nine in jhe morn- 
ing, with four digits celipſed on the under limb, and 
ſetting in the gulph of Cochinchina in the Eaſt Indies. 
It being now near the ſolſtice, this eclipſe was vi- 
ſible the very next return in 1694, in the evening ; and 
in two periods more, which was in 1730, on the 4th 
of Joly was ſeen abou half eclipſed juſt after ſun-riſe, 
an crved both at Wirtemberg in Germany, and 
Pekin in China, ſoon after which it u ent off, 
Eighteen years more afforded us the eclipſe which 
ſel on the 14th of July 1748, 
The next viſible return happened on July 25th 1766 
in the evening, about foor digits eclip{cd ; and, after 
two periods more, will happen on Anguſt 16th 1802, 
early in the morning, abont five digits, the centre co- 
ming from the north frozen continent, by the capes of 
Norway, through Tartary, China, and Japan, to the 
Ladrone iſlands, where it goes off. 
Again, in 1820, Auguſt 26th, between one and two, 
there will be another great ccliple at London, about 
10 digits; bnt, happening ſo near the equinox, the 
centre will leave every part of Britain to the weſt, and 
enter Germany at Embden, paſſing by Venice, Naples, 
Grand Cairo, and fet in the gulf of Haſſora near that 
city. 
It will be no more viſible till 1874, when five digits 
will be obſcured (che centre being now about ro Jeave 
the earth) on September 28th. In 1892, rhe fun will 
go down eclipſed in London: and again, in 1928, the 
paſſage of the centre will be in the expanſum, though 
there will be two digits eclipſed ar London, October 
the 3ſt of that year, and about the year 2cgo the 
whole penumbra will be wore off; whence no more re- 
turns of this eclipſe can happen till aſter à revolution 
of 10,000 years. 415 
From theſe remarks on the entire revolution of this Period in 
eclipſe, we may gather, that a thouſand years more or which the 
lefs (for there are ſome irregularities that may protract — 
or lengthen this period 100 years), complete the whole 4 —— 
terreſtrial phenomena of any ſingle celipſe: and ſince 20 pleted. 
riods of 54 years each, and abont 33 days, com pre- 
bend the entire extent of their revolution, is is evident, 
that rhe times of the returns will paſs through a cir- 
cuit of one year and ten months, every Chaldean period 
4 A being 
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ances, about 32 or 33 days. Thus, though this eclipſe 
happens about the middle of July, no other ſubſe- 
quent eclipſe of this period will return till the middle 
of the ſame month again; but wear conſtantly each 
period 10 or 11 days forward, and at laſt appear in 
winter, but then it begins to ceaſe from affecting us. 

Another concluſion from this revolution may be 
drawn, that there will ſeldom be any more than two 
eat eclipſes of the ſan in the interval of this period, 
and theſe follow ſometimes next return, and often at 
greater diſtances, That of 1715 returned again in 
1733 very great; but this preſent eclipſe will not be 
4 till the arrival of 1820, which is a revolution of 

our Chaldean periods: ſo that the irregularities of 
their circuits muſt undergo new computations to aſſign 
them exactly. 

Nor do all eclipſes come in at the ſouth pole : that 
depends altogether on the poſition of the lunar nodes, 
which will bring in as many from the expanſum one 
way as the other; and ſuch eclipſes will wear more 
ſoutherly by degrees, contrary to what happens in the 
preſent caſe, 

The eclipſe, for example, of 1736 in September, had 
its centre in the expanſum, and ſet about the middle of 
its obſcurity in Britain ; it will wear in at the north 
pole, and in the year 2600, or thereabouts, go off into 
the expanſum on the ſouth ſide of the earth. 

The eclipſes therefore which happened about the 
creation are little more than half way yet of their 
etherial circuit; and will be 4000 years be ore they en- 
ter the earth any more. This grand revolution — 
to have been entirely unknown to the ancients, 

It is particularly to be noted, that eclipſes which 
have happened many centuries ago will not be found 
by our preſent tables to agree exactly with ancient ob- 
ſervations, by reaſon of the great anomalies in the lunar 
motions ; which appears an inconteſtable demonſtration 
of the non-eternity of the univerſe. For it ſeems con- 
firmed by undeniable proofs, that the moon now finiſhes 
her period in leſs time than formerly, and will conti- 
nue, by the centripetal law, to approach nearer and 
nearer the earth, and to go ſooner and ſooner round it: 
nor will the centrifugal power be ſufficient to compen- 
ſate the different gravitations of ſuch an aſſemblage of 
bodies as conſtitute the ſolar ſyſtem, which would come 
to ruin of itſelf, without ſome regulation and adjuſt- 
ment of their original motions, 

We are credibly informed from the teſtimony of the 
ancients, that there was a total eclipſe of the ſun pre- 
dicted by Thales to happen in the fourth year of the 
48th Olympiad, either at Sardis or Miletus in Aſia, 
where Thales then reſided. That year correſponds t6 
the 585th year before Chriſt ; when accordingly there 
happened a very ſignal eclipſe of the ſun, on the 28th 
of May, anſwering to the preſent roth of that month, 
central through North America, the ſouth paris of 
France, Italy, &c. as far as Athens, or the iſles in the 
A gean ſea ; which is the fartheſt that even the Caro- 
line tables carry it; and conſequently make it inviſible 
to any part of Aſia, in the total character; though 
there are good reaſons to believe that it extended to 
Babylon, and went down central over that city. We 
are not however to imagine, that it was ſet before it 
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been of no ſervice to demonſtrate his ability in aſtrono- 
mical ſciences to his countrymen, as it could give no 
proof of its reality. 
For a further illuſtration, Thucydides relates, That 
a ſolar eclipſe happened on a ſummer's day, in the af- 
ternoon, in the 2 year of the Peloponneſian war, ſo 
great, that the ſtars appeared. Rhodius was victor in 
the Olympic games the fourth year of the ſaid war, 
being alſo the fourth year of the 87th Olympiad, on 
the 428th year before Chriſt. So that the eclipſe 
muſt have happened in the 431ſt year before Chriſt ; 
and by computation it appears, that on the third of 
Au there was a ſignal eclipſe which would have 
over Athens, central about ſix in the evening, 
— which our preſent tables bring no farther than the 
ancient Syrtes on the African coaſt, above 400 miles 
from Athens; which, ſuffering in that caſe but nine 
digits, could by no means exhibit the remarkable dark - 
neſs recited by this hiſtorian: the centre therefore ſeems 
to have paſſed Athens about ſix in the evening, and 
probably might go down about Jeruſalem, or near it, 
contrary to the conſtruction of the preſent tables. Theſe 
things are only mentioned by way of caution to the 
preſent aſtronomers, in recomputing ancient eclipſes ; 
and they may examine the eclipſe of Nicias, ſo fatal 
to the Athenian fleet; that which overthrew the Ma- 
cedonian army, &c. 
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naries cannot be leſs than two, nor more than ſeven ; eclipſesin 
the moſt uſual number is four, and it is very rare to Jer. 


have more than ſix. For the ſun paſſes by both the 
nodes but once a-year, unleſs he paſſes by one of them 
in the beginning of the year; and if he does, he will 
paſs by the ſame node again a little before the year be 
finiſhed ; becauſe, as theſe points move 194 degrees 


backwards every year, the ſun will come to either of 


them 173 days after the other. And when either node 
is within 17 degrees of the ſun at the time of new 
moon, the ſun will be eclipſed. At the ſubſequent 
oppoſition, the moon will be eclipſed in the other node, 
and come round to the next conjunction again ere the 
former node be 17 degrees paſt the ſun, and will there- 
fore eclipſe him again. When three eclipſes fall a- 
bout either node, the like namber generally falls a- 
bout the oppoſite ; as the ſun comes to it in 173 days 
afterward ; and ſix lunations contain but four days 
more. Thus, there may be two eclipſes of the ſun 
and one of the moon about each of her nodes, But 
when the moon changes in cither of the nodes, ſhe 
cannot be near enough the other node at the next full 
to be eclipſed ; and in ſix lunar months afterwards ſhe 
will change near the other node: in theſe caſes, there 
can be but two eclipſes in a year, and they are both 
of the ſun. 

A longer period than the abovementioned, for com- 
paring and examining eclipſes which happen at long in- 
tervals of time, is 557 years, 21 days, 18 hours, 30 mi- 
nutes, 11 ſeconds; in which time there are 6890 mean 
lunations; and the ſun and node meet again ſo nearly 
as to be but 11 ſeconds diſtant; but then it is not the 
ſame eclipſe that returns, as in the ſhorter period above- 
mentioned. 

Eclipſes 
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of calcula= Eclipſes of the ſan are more frequent than of the 
tung Eclip- moon, becauſe the ſan's ecliptic limits are greater than 
ſes, Kc. the moon's; yet we have more viſible eclipſes of the 

moon than of the ſun, becauſe eclipſes of the moon are 
why more ſeen from all parts of that hemiſphere of the earth 
eclipſes of which is next her, and are equally great to each of 
thoſe parts ; but the ſan's eclipſes are viſible only to 
portion of the hemiſphere next him where- 
on the moon's ſhadow falls, | 

The moon's orbit being elliptical, and the earth in 
one of its focuſes, ſhe is once at her leaſt diſtance from 
the earth, and once at her greateſt, in every lanation. 
W hen the moon changes at her leaſt diſtance from the 
earth, and ſo near the node that her dark ſhadow falls 
upon the earth, ſhe appears big enough to cover the 
whole diſk of the ſan from that part on which her ſha- 
dow falls; and the ſun appears totally eclipſed there 
for ſome minutes: but when the moon changes at her 

cateſt diſtance from the earth, and ſo near the node 
that her dark ſhadow is directed towards the earth, her 
diameter ſubtends a leſs angle than the ſun's; and 
therefore ſhe cannot hide his whole diſk from any part 
of the earth, nor does her ſhadow reach it at that time; 
and to the place over which the point of her ſhadow 
hangs, the eclipſe is annular, the ſun's edge appearing 
like a luminous ring all around the body of the moon. 

When the change happens within 17 degrees of the 
node, and the moon at her mean diſtance from the 
earth, the point of her ſhadow juſt touches the earth, 
and ſhe eclipſeth the ſan totally to that ſmall ſpot where- 
on her ſhadow falls; but the darkneſs is not of a mo- 
ment's continuance. 

The moon's apparent diameter, when largeſt, ex- 
ceeds the ſan's, when leaſt, only 1 minute 38 ſeconds 
of a degree; and in the greateſt eclipſe of the ſun 
that can happen at any time and place, the total 
darkneſs continues no longer than whilſt the moon 
is going 1 minute 38 ſeconds from the ſun in her or- 
— which is about 3 minutes and 13 ſeconds of an 

our. 
3 The moon's dark ſhadow covers only a ſpot on the 
the moon's earth's ſurface about 180 Engliſh miles broad, when 
ſhadowand the moon's diameter appears largeſt, and the ſun's leaſt ; 
perumbra. and the total darkneſs can extend no farther than the 
dark ſhadow covers. Yet the moon's partial ſhadow 
or penumbra may then cover a circular ſpace 4900 
miles in diameter, within all which the ſun is more or 
leſs eclipſed, as the places are leſs or more diſtant from 
the centre of the penumbra. When the moon changes 
exactly in che node, the penumbra is circular on the 
carth at the middle of the general eclipſe; becauſe at 
that time it falls perpendicularly on the carth's ſurface ; 
but at every other moment it falls obliquely, and will 
therefore be elliptical: and the more ſo, as the time 
is longer before or after the middle of the general e- 
clipſe; and then much greater portions of the carth's 

44; furface are involved in the penumbra. 

zinaing, When the penumbra firſt touches the earth, the ge- 
ending, &c. neral eclipſe begins; when it leaves the earth, the ge- 
vf aſolar neral eclipſe ends: from the beginning to the end the 
©:lipſe. ſan appears eclipſed in ſome part of the earth or other. 

When the penumbra tonches any place, the eclipſe be- 
gins at that place, and ends when the penumbra leaves 
it. When the moon changes in the node, the pe- 
numbra goes over the centre of the carth's diſk as 
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ſeen from the moon; and conſequently by deſcribing Of calcula- 
the longeſt line poſſibly on the earth, continues the ting Eclip- 


longeſt upon it; namely, ata mean rate, 5 hours go ſe Kr. 1 
— more, if the Bok be at her greateſt diſ- * 
tance from the earth, becanſe ſhe then moves ſloweſt ; 

leſs, if ſhe be at her leaſt diſtance, becauſe of her 

quicker motion. 

To make ſeveral of the above and other phenomena 
plainer, let 8 be the ſun, E the earth, M the moon, Fig. rg8. 
and AMP the moon's orbit. Draw the right line W 
from the weſtern fide of the ſun at W, touching the 
weſtern ſide of the moon at c, and the earth ate: 
draw alſo the right line V4 from the eaſtern ſide of 
the ſun at V, touching the eaſtern fide of the moon at 
4, and the earth at e: the dark ſpace ced included 
between thoſe lines is the moon's ſhadow, ending in a 
point at e, where it touches the earth; becauſe in this 
caſe the moon is ſuppoſed to change at M in the 
middle between A the apogee, or fartheſt point of her 
orbit from the earth, and P the perigee, or neareſt 
point to it. For, had the point Þ been at M, the 
moon had been nearer the carth ; and her dark ſhadow 
at e would have covered a ſpace upon it about 180 
miles broad, and the ſun would have been totally dark- 
ened, with ſome continuance: but had the point A 
been at M, the moon would have been farther from the 
earth, and her ſhadow wonld have ended in a point a 
little above , and therefore the ſun would have ap- 
peared like a luminous ring all around the moon. Draw 
the right lines WX A/ and VX c g, touching the con- 
trary ſides of the ſun and moon, and ending on the 
earth at a and 5: draw alſo the right line SXM, from 
the centre of the ſun's diſk, through the moon's centre, 
to the earth; and ſuppoſe the two former lines WXdh 
and VX cg to revolve on the line SX M as an axis, and 
their points a and & will deſcribe the limits of the pe- 
numbra TT on the earth's ſurface, including the large 
ſpace ab a; within which the ſun appears more or leſs 
eclipſed, as the places are more or leſs diſtant from the 
verge of the penumbra a 6. 

Draw the right line y 12 acroſs the ſun's diſk, per - 
pendicular to SXM the axis of the penumbra : then di- 
vide the line y 12 into 12 equal parts, as in the figure, 
for the twelve digits or equal parts of the ſun's diame- 
ter; and, at equal diſtances from the centre of the pe- 
numbra at e (on the earth's ſarface at YY) to its edge 
a b, draw twelve concentric circles, marked with ; 4 
numeral figures 1 2 3 4, &c. and remember that the 
moon's motion in her orbit AMP is from welt to caſt, 
as from to r. Then, 

To an obſerver on the earth at i, the eaſtern limb 
of the moon at d ſeems to touch the weſtern limb of 
the ſun at W, when the moon is at M; and the ſun's 
eclipſe begins at &, appearing as at A, fig. 203. at the 
left hand ; but at the ſame moment of abſolute time, to 
an obſerver at 4a in fig. 198. the weſtern edge of the 
moon at c leaves the eaſtern edge of the ſun at V, and 
the eclipſe ends, as at the right hand C fg. 203. At 
the very ſame inſtant, to all thoſe who live on the 
circle marked 1 on the earth E, in fig. 198. the moon 
M cats off or darkens a twelfth part of the ſun 8, and 
eclipſes him one digit, and at 1 in fig. 203.: to thoſe 
who live on the circle marked 2 in fig. 198. the moon 
cuts off two-twelfth parts of the ſun, as at'2 in 
fig. 203.: to thoſe on 


e circle 3, three parts; and fo 
4A 2 
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Ofcalculat- on to the centre at 12 in fig. 193. where the ſun is 
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centrally eclipſed, as at B in the middle of fig. 203. ; 
under which figure there is a ſcale of hours and mi- 
nates, to ſhow at 2 mean ſtate how long it is from the 
beginning to the end of a central eclipſe of the fun on 
the parallcl of London; and how m digits are 
eclipſed at any particular time from the beginning at 
A to the middle at B, or the end at C. Thus, in 
16 minutes from the beginning, the ſun is two digits 
eclipſed; in an hour and five minutes, eight digus ; 
and in an hour and 37 minutes, 12 digits, 

By fig- 198. it is plaiu, that the ſun is totally or 
centrally eclipſed but to a ſmall part of the earth at 
any time, becauſe the dark conical ſhadow e of the 
moon M falls but on a ſmall part of the carth; and 
that the partial eclipſe is confined at that time io the 
ſpace included by the circle @ &, of which only oue half 
can be projected iu the figure, the other half being ſup- 
poſed to be hid by the convexity of the earth E: and 
likewiſe that no part of the ſun is eclipſed to the large 
ſpace YY of the carth, becauſe the moon is not be- 
tween the ſun and any of that part of the earth; and 
therefore to all that part of the eclipſe is inviſible. 
The earth turns caſtward on its axis, as from g to h, 
which is the ſame way that the moon's ſhadow moves ; 
but the moan's motion is much ſwifter in her orbit 
from s tot; and therefore, although eclipſcs of the 
ſun are of longer duration on account of the earth's 
motion on its axis than they would be if that motion 
was ſtopped, yet, in four minutes of time at moſt, the 
moon's ſwifter motion carries her dark ſhadow quite 
over any place that its centre touches at the time of 
greateſt obſcuratiou. The motion of the ſhadow on the 
carth's diſk is cqual to the moon's motion from the 
ſun, which is abont 304 minutes of a degree every 
hour at a mean rate; but ſo mnch of the moon's orbit 
is equal to 30, degrees of a great circle on the earth; 
and therefore the moon's ſhadow goes 30, degrees, or 
1330 geographical miles, on the earth in an hour, or 
30; miles in a minute, which is almoſt four times as 
ſwift as the motion of a cannon-ball, 

As ſeen from the ſun or moon, the earth's axis ap- 
pears differently inclined every ** the year, on ac- 
count of keceping its paralleliſm throughout its annual 
courſe, In fig. 205. let EDON be the earth at the 
two eq inoxes and the two ſolſtices, NS its axis, N 
the north pole, 8 the ſouth pole, the equator, 


IT the tropic of Cancer, 7 the tropic of Capricorn, and 


ABC the circumference of the earth's enlightened diſk 
as ſeen from the ſun or new moon at theſe times. The 
earth's axis has the paſuion NES at the vernal equinox, 
lying towards the right haud, as ſeen from the ſun or 
yew moon; its poles N and 8 being then in the cir- 
cumference of the diſk ; and the equator and all iis pa- 
xallels feen to be ſtraight lines, becauſe their playes 
paſs through the obſerver's eye looking down upou the 
earth from the ſun or moon directly over E, where the 
ecliptic FG inter ſects the equator A. At the ſummer 
ſolſtice, the carth's axis has the poſuion NDS; and 
that part of the ecliptic FG, in which the moon is then 
new, touches the tropic of Cancer T at D. Fhe north 
pole at that time inclining 23; degrees towards the 
| 4 falls ſa mauy degrees within earth's entight- 
ened diſk, becauſe the fun is then veriieal to D 23; 


degrees north of the equator AQ; and the equator 
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with all ics parallels ſcem elliptic curves bending down- Ofcalculas. 


ward, or towards the ſouth pole, as ſeen from 
which pole, together with 235 de 
hid behind the diſk in the dark hemiſphere of the 
earth. At the autumnal equinox, the carth's axis 
has the poſition NOS, lying to the left hand as ſcen 
from the ſun or new moon, which are then vertical to 
O, whcre the ecliptic cuts the equator A Both 
poles now lic in the circumference of the diſk, the north 
pole juſt going to Gilappear behind it, and the ſouth 
pole juſt entering into it; and the equator, with all its 
parallcls, ſcem to be ſtraight lines, becauſe their planes 
paſs through the obſerver's eye, as ſeen from the ſun, 
and very nearly ſo as ſecn from the moon. At the 
winter ſolſtice, the carth's axis bas the poſtion NNS, 
when its ſouth pole S inclining 234 degrees towards 
the fun, falls 234 degrees within the enlightened diſk, 
as ſceu from the ſun or new moon, which are then ver- 
tical to the tropic of Capricorn t, 234 degrees ſouih of 
the equator AA); and the equator, with all its pa- 
rallcls, ſeem elliptic curves beading upward ; the north 
pole being as far behind the diſk in the dark hemi- 
ſphere as the ſouth pole is come into the light. The 
nearer that at any time of the year is to the equinoxes 
or folitices, the more it partakes of the phenomena re- 
lating to them. 

Thus it appears, that from the vernal equinox tothe 
autumnal, the north pole is enlightened; and the 
equator and all its parallels appear clliptical as ſeen 
fram tbe ſan, more or leſs curved as the time is nearer 
to, or farther from, the ſummer ſolſtice ; and bending 
downwards, or towards the ſouth pole; the reverſe of 
which happens from the autumnal equinox to the ver- 
nal, A litle conſideration will be fufacient to convince 
the reader, that the carth's axis inclines towards the 
fun at the ſummer ſolſtice ; from the ſan at the winter 
folitice : and ſidewiſe to the fun at the equinoxes ; but 
towards the right hand, as ſeen from the fon at the ver- 
nal equinox ; and towards the left hand at the au- 
tumnal. From the winter to the ſummer ſolitice, the 
earth's axis inclines more or leſs to the right band, as 
ſeen from the ſun; and the contrary from the ſummer 
to the winter ſolſtice, 

The different poſitions of the earth's axis, as ſeen 
from the ſun at different times of the year, affect ſolar 
yp greatly with regard to particular places; yea, 
ſo far as would make central eclipſes which fall at one 
time of the year inviſible if they fell at another, even 
though the moon ſhould always change in the nodes, 
and at the ſame hour of the day; of which indefinitely 
various affeQions, we ſhall only give examples for the 
times of the equinoxes and ſolſlices. 

In the fame diagram, let FG be part of the eclip- 
lic, and IK, ik, 74, it, part of the moon's orbit; 
both ſeen edgewiſe, and therefore projected into right 
lines; and let the interſections NODE be one and the 
ſame node at the above times, when the earth has the 
foxementioned different potions ; and let the fpaces 
included by the circles P p p þ be the penumbra at 
theſe times, as its centre is p over the centre of 
the carth's diſk. At the winter folſtice, when the 
curtk's axis has the poſition NNS, the centre of the 
pevumbra P touches the tropic of Capricorn t in N at 
the middle of the general echpfe ; but no part of the 
penunbra touches the mopic of Cancer T. nd 
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s orbit 
e, &. whoſe node is at D), the has its centre at 
p, on the tropic of Cancer T, at the middle of the 
general eclipſe, and then no part of it touches the tro- 
pic of Capricorn t. At the autumnal equinox, the 
earth's axis has the poſition NOS (;O# being then 
of the moon's orbit), and the penumbra equally 
includes part of both tropics T and tf at the middle of 
the general eclipſe: at the vernal cquinox it does the 
ſame, becauſe the earth's axis has the poſition NES; 
but, in the former of theſe two laſt caſes, the penum- 
bra enters the carth at A, north of the tropic of Can- 
cer T, and leaves it at , ſouth of the tropic of Ca- 
pricorn :; having gone over the earth obliquely ſouth- 
ward, as its centre deſcribed the line AO”: whereas, 
in the latter caſe, the penumbra touches the earth at x, 
ſouth of the equator AQ, and deſcribing the line »Eg 
(ſimilar to the former line AO in open ſpace), goes 
hs op — over the earth, and leaves it at 3, 
the equator. 
In all theſe circumſtances the moon has been ſup- 
poſed io change at noon in her deſcending node: Had 
the changed in her aſcending node, the phenomena 
would have been as various the contrary way, with re- 
ſpe to the penumbra's going northward or ſonthward 
over the earth. But becauſe the moon changes at all 
hours, as often in one node as in the other, and at all 
diftances from them both at different times as it hap- 
pens, the variety of the — of eclipſes are almoſt 
innumerable, even at the fame places; conſidering 
alfo how variouſly the ſame places are ſituated on the 
enlightened diſk of the earth, with reſpect to the pen- 
umbra's motion, at the different hours when eclipſes 
happen. | 

When the moon changes 17 degrees ſhort of her de- 
ſcending node, the penumbra P 18 jyſt touches the 
northern part of the earth's diſk, near the north pole 
N; and as ſeen from that place, the moon appears to 
touch the ſun, but hides no part of him from ſight. 
Had the change been as far ſhort of the aſcending 
node, the penumbra would have touched the ſouthern 
part of the diſk near the ſonth pole S. When the moon 
changes 12 degrees ſhort of the deſcending node, more 
than a third part of the pennmbra P12 falls on the 
northern part of the carth at the middle of the gene- 
ral eclipſe : Had ſhe changed as far paſt the fame node, 
2s much of the other ſide of the penumbra about P 
would have fallen on the ſouthern part of the earth; 
all the reſt in the expanſum, or open ſpace. When 
the moon changes 6 degrees from the node, almoſt the 
whole penumbra PG falls ow the earth at the middle 
of the general eclipſe. And laſtly, when the moon 
changes in the node at N, the penumbra PN takes 
the longeſt courſe pollible on the earth's diſk; its centre 
falling on the middle thereof, at the middle of the ge- 
neral eclipſe. The farther the moon changes from ei- 
ther node, within 17 degrees of it, the ſhorter is the 
penumbra's continuance on the earth, becauſe it goes 
over a leſs portion of the diſk, as is evident by the 

445 Higure. ; 
Duration of The nearer that the penumbra's centre is to the 
cclpſes in equator at the middle of the gencral cehipſe, the longer 
different js the duration of the eclipfe at all thoſe places where 
. is central; becauſe, the nearer that any place is 10 
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the equator, the greater is the eirefe it deſcribes by Of calcula- 
the carth's 'motion on its axis: and ſo the place may ting Eclip- 


ing quicker, keeps longer in the penumbre, whoſe 
motion is the ſame way with that of the place, though 
faſter, as has been already mentioned. Thus (ſee the 
earth at D, and the penumbra at 12) whilſt the point 
b in the polar circle abed is carried from b to c by the 
earth's diurnal motion, the point 4 on the tropic of 
Cancer T is carried a much greater length from d to 
D; and therefore, if the penambra's centre goes one 
time over e and another time over D, the penumbra 
will be longer in paſſing over the moving place 4 than 
it was in palling over the moving place b. Couſequent- 
ly, central eclipſes about the poles are of the ſhorteſt 
duration ; and about the equator, of the longeſt, 

In the middle of ſummer, the whole frigid zone, in- 


cluded by the polar circle abcd, is enlightened ; and if 


it then happens that the penumbra's centre goes over 
the north pole, the ſon will be eclipſed much the fame 
number of digits at a as at c; bat whilſt the penumbra 
moves eaſtward over c, it moves eaſtward over a; be- 
cauſe, with reſpect to the penumbra, the motions of 4 
and c are mon : for c moves the fame way with the 

umbra towards d, but a moves the contrary way to- 
wards &; and therefore the eclipſe will be of longer 
duration at c than at 2. At à the eclipſe begins on 
the ſun's caſtern limb, bat at c on his weſtern : at all 
places lying without the polar circles, the ſun's eelip- 
ſes begin on his weſtern limb, or near it, and end on 
or near his eaſtern. At thoſe places where the penom- 
bra touches the earth, the eclipſe begins with the riſ- 
ing ſun, on the top of his weſtern or uppermoſt edge; 
and at thofe places where the penumbra leaves the 
earth, tne echpſe ends with the ſetting ſan, on the t 
of his eaſtern edge, which is then nppermoſt, ju 
at its diſappearing in the Horizon, 

If the moon were ſurrounded by an atmoſphere of 
any conſideraVte denfity, it would ſeent to tonch the fun 
a little beſore the moon made her appniſe to his edge, 
and we ſhould fee a Hitſe faintneſs on that edge before 
it were eclipfed by the moon: but as no ſach faintneſs 
has been obſerved, it feems plain, that the moon has 
no ſuch atmoſphere as that of the earth. The faim 

of light ſurrounding the fart in total eclipſes, call - 
ed by Caſſini /a chevelure du ſoliel, is faid to be the at- 
moſphere of the fan; becauſe it has been obſerved 


to move equally with the ſan, not with the moon. 
See n 147. 


ſes, &c. 


446 
_— been fo prolix concerning eclipſes of the ſan, Lunar e- 
we ſhalt drop that fubje& at preſent, and proceed to the clipſes ex- 
doctrine of junar eclipſes ; which, being more fimple, Plained. 


may be explained in leſs time. 

t the moon can never be eclipſed but at the time 
of her being full, and the reaſon why ſhe is not e- 
elipſed at every full, has been ſhown already. In 
fig. 198. let 8 be the ſun, E the earth, RR the earth's 
ſhadow, and H the moon in oppoſition to the ſum: In 
this ſituation the earth intercepts the ſim's light in its 
way ts the moon; and when the moon touches the 
earth's ſhadow at v, ſhe begins to be echpſed on Ber 
eaſt ern Hrab , and continues eclipſed until her weſtern 
mb y leaves the ſhadow at w. At B ſhe is in the mid- 
dle of the ſhadow, and conſequently in the middle of 
the echpfe. 


The moon, when totally eclipſed, is nor inviſible E 
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Of calcula» ſhe be above the horizon and the ſky be clear ; but ap- 
ting Eclip» pears generally of a duſky colour, like tarniſhed cop- 
ſes, Bis, pers which ſome have thought to be the moon's native 
447 ight. But the true cauſe of her being viſible is the 
Why the ſcattered beams of the ſun, bent into the earth's ſha- 
mom is vi- dow by going through the atmoſphere ; which, being 
ſubvve when more or leſs denſe near the earth than at conſiderable 
2 heights above it, refracts or bends the ſun's rays more 
iuward, the nearer they are paſſing by the earth's ſur- 


face, than thoſe rays which go through higher parts of 


the atmoſphere, where it is leſs denſe according to its 
height, until it be ſo thin or rare as to loſe its refrac- 
tive power, Let the circle f g i, concentric to the 
earth, include the atmoſphere whoſe refractive power 
vaniſhes at the heights 1 and i ; fo that the rays Wfw 
aud Viv go on ſtraight without ſaffering the leaſt re- 
fraction y all thoſe rays which enter the atmoſphere 
between f and I, and between i and /, on oppoſite ſides 
of the carth, are gradually more bent inward as they go 
thro” a greater portion of the atmoſphere, until the rays 
Wh and V/ touching the carth at -: and u, are bent ſo 
much as to meet at 9, à little ſhort of the moon; and 
therefore the dark ow of the earth is contained in 
the ſpace m0 4 u, where none of the ſun's rays can 
enter ; all the reſt RR, being mixed by the ſcattered 
rays which are refracted as above, is in ſome meaſure 
enlightened by them ; and ſome of thoſe rays falling on 
the moon, give her the colour of tarniſhed copper, or 
of iron almoſt red hot, So that if the carth had no at- 
moſphere, the moon would be as viſible in total eclipſes 
as ſhe is when new. If the moon were ſo near the earth 
as to go into its dark ſhadow, ſappoſe about V. o, ſhe 
would be inviſible during her ſtay in it; but viſible be- 
fore and after in the fainter ſhadow RR. 

When the moon goes thro” the centre of the carth's 
ſhadow, ſhe is directly oppoſite to the ſun ; yet the 
moon has been often ſcen totally eclipſed in the horizon 
when the ſun was alſo viſible in the oppoſite part of it: 
for the horizontal refraction being almoſt 34 minutes 
of a degree, and the diameter of the ſun and moon be- 
ing each at a mean ſtate but 32 minutes, the refraction 
cauſes both luminaries to appear above the horizon 
when they are really below it. 

When the moon is full at 12 degrees from either of 
her nodes, ſhe juſt touches the earth's ſhadow, but en- 
ters not into it. In fig. 204. let GH be the ecliptic, 
ef the moon's orbit where ſhe is 12 degrees from the 
node at her full; d her orbit where ſhe is 6 degrees 

from the node, 46 her orbit where ſhe is full in the 
node, AB the earth's ſhadow, and M the moon. 
When the moon deſcribes the line e f, ſhe juſt touches 
the ſhadow, but does not enter into it; when ſhe de- 
{cribes the line c d, ſhe is totally, though not centrally, 
immerſed in the ſhadow ; and when ſhe deſcribes the 
line a 6, ſhe paſſes by the node at M in the centre of 
the ſhadow, and takes the longeſt line poſſible, which 
is a diameter, through it : — ſuch an eclipſe being 
both total and central is of the longeſt duration, name- 
ly, 3 hours 57 minutes 6 ſeconds from the beginning 
to the end, if the moon be at her greateſt diſtance from 
the earth; and 3 hours 37 minutes 26 ſeconds, if ſhe 
be at her leaſt diſtance. The reaſon of this difference 
is, that when the moon is fartheſt from the earth, ſhe 
moves ſloweſt ; and when neareſt to it, quickeſt, 
The moon's diameter, as well as the ſun's, is ſuppo- 


ſed to be divided into 12 equal parts, called digits ; and Of-calcula- 
ſo many of theſe parts as are darkened by the carth's tg Eclip. 
ſhadow, ſo many digits is the moon eclipſed. All that er, Ac. 
the moon is eclipſed above 12 digits, ſhows how far the 
ſhadow of the earth is over the Þody of the moon, on 
2 to which ſhe is neareſt at the middle of the 

ipſe. 

It is difficult to obſerve exactly either the be nig Lee? 
or ending of a lunar eclipſe, even with a good . clipſes dif- 
becauſe the carth's ſhadow is ſo faint and ill-defined a- ficultly ob- 
bout the edges, that when the moon is cither juſt 
touching or leaving it, the obſcuration of her limb is 
ſcarce ſenſible ; and therefore the niceſt obſerycrs can 
hardly be certain to four or five ſeconds of time. But 
both the beginning and ending of ſolar eclipſes are vi- 
ſibly inſtantaneous ; for the moment that the edge of 
the moon's diſk touches the ſun's, his roundneſs ſeems 
a little broke on that part ; and the moment ſhe leaves 
it, he appears perfectly round again. 449 

In aſtronomy, eclipſes of the moon are of a great uſe Eclipſes 
for aſcertaining the periods of her motions ; eſpecially vſctulinde- 
ſuch eclipſes as are obſerved to be alike in all her cir- termining 
cumſtances, and have long intervals of time between — 
them. In geography, the longitudes of places are 
found by eclipſes : but for this purpoſe eclipſes of the 
moon are more uſeful than thoſe of the ſun, becauſe 
they are more frequently viſible, and the ſame lunar 
eclipſe is of equal largeneſs and duration at all places 
where it is ſeen, In chronology, both ſolar and lunar 
eclipſes ſerve to determine exactly the time of any paſt 
event: for there are ſo many particulars obſervable in - 
every eclipſe, with reſpe& to its quantity, the places 
where it is viſible (if of the ſun), and the time of the 
day or night, that it is impoſſible there can be two ſolar 
eclipſes in the courſe of many ages which arc alike in 
all circumſtances, | T 450 

From the above explanation of the doctrine of eclip+ Darkneſsof 
ſes, it is evident, that the darkneſs at our Saviour's cru- our Savi- 
cifixion was ſupernatural, For he ſuffered on the day Zur * cruci- 
on which the paſſover was caten by the Jews, on which _ 
day it was impoſlible that the moon's ſhadow could fall 
on the earth ; for the youre kept the paſſover at the 
time of full moon: nor does the darkneſs in total eclip- 
ſes of the ſun laſt above four minutes in any place; 
whereas the darkneſs at the crucifixion laſted three 
hours, Math. xxviii. 15. and overſpread at leaſt all the 
land of Judea. 451 

The theory of eclipſes being now, we hope, pretty Conſtruc- 
plainly laid down, the conſtruction of tables for their tion of ta- 


calculation will be underſtood from the following con- ble for ca 


culating e · 


ſiderations. cliples. - 


The motions of the ſun and moon are obſerved to 
be continually accelerated from the apogee to the 
perigee, and as gradually retarded from the perigee 
to the apogee ; being ſloweſt of all when the mean 
anomaly is nothing, and ſwifteſt of all when it is ſix 

ns. | | 
When the luminary is in its apogee or perigee, its 
place is the ſame as it would be if its motion were e- 
quable in all parts of its orbit. The ſuppoſed equable 
motions are called zzeaz ; the unequable are juſtly cal- 
led the true, TE 5, 

The mean place of the ſun or moon is always for- 
warder than the true, place, whilſt the-lyminary. is. mo- 
ving from its apogee to its perigee : and the -_ 

place 


K 
e is always forwarder than the mean, whilſt the 


Sect. X. 


of calculs- 
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care to ſubtract 365 days in common years, and 366 Of calcula- 
days in leap years, from the ſum of this addition. ting Eclip- 


ting Eclip- Jamipary is r Fer its perigee to its apogee. In 
ſes, Kc. the former. caſe t 
—— 


anomaly is always le n fix 
ſigns; aud in the latter caſe, more. | 
It has been found by a long ſeries of obſervations, 
that the ſun goes through the ecliptic, from the ver- 
nal equinox to the ſame equinox again, in 365 days, 5 
hours 48 minutes 55 ſeconds ; from the firſt ſtar of Aries 
to the ſame ſtar again, in 365 days 6 hours 9 minutes 
234 ſeconds; and from his apogee to the ſame again, in 
365 days 6 hours 14 minutes o ſeconds. —The firſt 
theſe is called the /o/ar year ;. the ſecond the ſidereal 
year; and the third the anomaliſtic year. So that the 
ſolar year is 20 minutes 29 ſeconds ſhorter than the ſi- 
dereal; and the ſidereal year is 4 minutes 36 ſeconds 
ſhorter than the anomaliſtic. Hence it appears, that 
the equinoctial point, or interſection of the ecliptic and 
equator at the beginning of Aries, goes backward with 
reſpect to the fixed ſtars, and that the ſun's apogee 

s forward. 

It is alſo obſerved that the moon goes through her 
orbit, from any given fixed ſtar to the ſame ſtar again, 
in 27 days 7 hours 43 minutes 4 ſeconds at a mean 
rate; and from her apogee to her apogee again, in 27 
days 13 hours 18 minutes 43 ſeconds ; and from the 


ſun to the ſun again, in 29 days 12 hours 44 mi- 


nates 3.7, ſeconds, This ſhows that the moon's apo- 
gee moves forward in the ecliptic, and that at a much 
quicker rate than the ſun's apogee does: ſince the 
moon is 5 hours 55 minutes 39 ſeconds longer in re- 
volving from her apogee to her apogee again, than 
from any ſtar to the ſame ſtar again. 

The moon's orbit croſſes the ecliptic in two oppo- 
ſite points, which are called her Nodes: and it is ob- 
ſerved, that ſhe revolves ſooner from any node to the 
node again, than from any ſtar to the ſtar again, by 2 
hours 38 minutes 27 ſeconds; which ſhows that her 
nodes move backward, or contrary to the order of ſigns 
in the ecliptic. 

The time in which the moon reyolves from the ſun 
to the ſun again (« from change to change) is called 
the Lunation ; which according to, Dr Pound's mean 
meaſures, would always conſiſt of 29 days 12 hours 
44 minutes 3 ſeconds 2 thirds 58 fourths, if the mo- 
tions of the ſun and moon were always equable. Hence 
12 mean lanations contain 354 days 8 hours 48 minutes 
36 ſeconds 35 thirds 40 fourths, which is 10 days 21 
hours 11 minutes 23 ſeconds 24 thirds 20 fourths leſs 
than the length of a common Julian year, conſiſt- 
ing of 365 days 6 hours; and 13 mean lunations con- 
tain 383 days 21 hours 32 minutes 39 ſeconds 38 thirds 
38 fourths, which exceeds the length of a common 
Julian year, by 18 days 15 hours 32 minutes 39 ſe- 
conds 38 thirds 38 fourths. 

The mean time of new moon being found for any 
given year and month, as ſuppoſe for March 1700, 
old ſtyle, if this mean new moon falls later than the 
11th day of March, then 12 mean lunations added 
io the time of this mean new moon will give the time 
of the mean new moon in March 1701, after having 
thrown off 365 days. But when the mean new moon 
happens to be before the 11th of March, we muſt add 
13 mean lunations, in order to have the time of mean 
new moon in March the year following ; always taking 


Thus A. D. 1700, old 
new moon in March was the Sth day, at 16 hours 11 
minutes 25 ſeconds after the noon of that day (viz. at 
11 minutes 25 ſeconds paſt four in the morning of the 
gth- day, according to common reckoning. To this 
we muſt add 13 mean lunations, or 383 days 21 hours 
32 minutes 39 ſeconds 38 thirds 38 fourths, and the 
ſum will be 392 days 13 hours 44 minutes 4 ſeconds 

8 thirds 38 fourths: from which ſubtract 365 days, 
auſe the year 1701 is a common year, and there will 
remain 27 days 13 hours 44 minutes 4 ſeconds 38 
thirds 38 fourths for the time of a mean new moon in 
March, A. D. 1701, | 
| 1 on this addition and ſubtraction till A. D. 
1703, we find the time of mean new moon in March 
that year to be on the 6th day, at 7 hours 21 mi- 
nates'17 ſeconds 49 thirds 46 fourths paſt noon; to 
which add 13 mean lunations, and the ſum will be 290 
days 4 hours 53 minutes 57ſeconds 28 thirds 20 fourths ; 
from which ſubtract 366 days, becauſe the year 1704 
is a leap year, and there will remain 24 days 4 hours 
53 minutes 57 ſeconds 28 thirds 20 fourths, for the time 
of mean new moon in March, A. D. 1704. 

In this manner was the firſt of the following tables 
conſtructed to ſeconds, thirds, and fourths ; and then 
wrote out to the neareſt ſeconds. The reaſon why we 
choſe to begin the year with March, was to avoid the 
inconvenience of adding a day to the tabular time in 
leap-years after February, or ſubtracting a day there- 
from in January and February in thoſe years ; to which 
all tables of this kind are ſubject, which begin the year 
with January, in calculating the times of new or full 
moons, 

The mean anomalies of the ſan and moon, and the 
ſun's mean motion from the aſcending node of the 
moon's orbit, are ſet down in Table III. from 1 to 13 
mean lunations. Theſe numbers, for 13 lanations, be- 
ing added tothe radical anomalies of the fun and moon, 
and to the ſun's mean diſtance from the aſcending node, 
at the time of mean new moon in March 1700 2 | 
ble I.), will give their mean anomalies, and the ſun's 
mean diſtance from the node, at the time of mean new 
moon in March 1701; and being added for 12 lana- 
tions to thoſe for 1701, give them for the time of mean 
new moon in March 1702, And fo on as far as yon 
pleaſe to continue the table (which is here carried on 
to the year 1800), always throwing off 12' ſigns when 
their ſum exceeds 12, and ſetting down the remainder 
as the proper quantity. | 

If the numbers belonging to A. D. 1700 (in 
Table I.) be ſubtracted from thoſe belonging to 1800, 
we ſhall have their whole differences in 100 complete 

ulian years; which accordingly we find to be 4 days 

hours 10 minntes 52 ſeconds 15 thirds 40 fourths, 
with reſpe& to the time of mean new moon. Theſe 
being added together 60 times (always taking care to 
throw off a whole lunation when the days exceed 29; ) 
make up 60 centuries, or 6000 years, as in Table 
VI. which was carried on to ſeconds, thirds, and 
fourths; and then wrote out to the neareſt ſeconds. 
In the fame manner were the reſpective anomalies and 
the ſun's diſtance from the node found, for theſe — 

| | taria 


le, the time of mean <5, &c. 
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polition to him, from December till 


. 


tarial years; and then (for want of roam) wrate oat 
only to the neareſt minutes, which is ſufficient in whole 
centuries. By meant of theſe two tables, we may find 
the time of any mean new moan in Mareh, together 
with the anomalies of the fun and moon, and the ſun's 
diſtance from the node, at theſe times within the limits 
of 6200 years, either before or after auy given year iu 
the 13th century; and the mean time of any new or 
full moon in ws oa month after Mareh, by means 
of the third and fourth tables, within the ſame limits, 
as ſhown in the precepts for calculation. 

Thus it would be @ very caſy matter to calculate the 
timeof any new or full moon, if the ſun and moon moved 
£quably in all partsof their orbits, Bot we have already 
ſhown, that their places are never the fame as they would 
be by equable motions, ec et when they are in apogee 
or perigee; which is, when their mean anomalics 
are either nothing, or ſix ſigus: and that their mean 
places arc always forwarder than their truc 17 * 
whilſt the anomaly is lefs than ſix ſigus; and their 
true places are forwarder than the mean, whilſt the a- 
nomaly is more. 

Hence it is evident, that while the ſun's anomaly is 
leſs than fix Ggns, the moon will overtake him, or be 
oppoſite to him, ſooner than ſhe could if his motion 
were equahle ; and later whilſt his anomaly is more 
than ſix ſigns. The greateſt difference that can poſſi- 
bly happen between the mean and true time of new or 
full moon, on account of the inequality of the fun's 
motion, is 3 hours 48 minutes 28 ſeconds: and that is, 
when the fun's anomaly is either 3 _ 1 degree, or 
8 ſigns 2 _—_— ſooner in the firſt caſe, and later 
ig — laſt.— In all other ſigns and degrees of anomaly, 
the difference is gradually leſs, and vaniſhes when 
the anomaly is either nothing or ſix ſigns. 

The ſan is in his apogee on the 3oth of June, and in 
his perigee on the 30th of December, in the preſent 
age: ſo that he is nearer the carth in our winter than 
in our ſummex.— The — — diſierence of diſ- 
tance, deduced from the diſſerence of the ſon's appa- 
rent diameter at theſe times, is as 983 to 1017. 

The moon's orbit is dilated in winter, and contract- 
ed in ſummer; therefore the lunations are longer in 
winter than in ſummer. The greateſt difference is 
found to be 22 minutes 29 ſeconds ; the lunations in- 
creaſing gradually in length whilſt the ſun is movin 
fram his apogee to his perigee, and decreaſing in lengt 
whilſt he is moving from his perigee to his apogee. —On 
this account, the moon will be later every time in com- 
ing ta her conjunction with the ſan, or being in ap- 
une, and ſooner 
from June till December, than if ber orbit bad conti- 
nued of the ſame ſize all the year round. 

As both the & differences depend on the ſun's ano- 
maly, they maybe Key put together into one table, 
and called The annue/ or firſt cquation of the mean to 
the tru? ogy, 2 Table VII.) This eqnational dif- 
ference 15 to be fabtracted from the time of the mean 
ſyzygy when the fan's anomaly is leſs than fix ſigns, 
— added when the anomaly is more. At the greateſt 
it is 4 haurs to minates $7 ſeconds, viz. 3 hours 48 
minutes 23 ſeconds, on account of the fan's unequal 
motion, and 22 minutes 29 ſeconds, on account of the 
dilatation. of the moon's orbit. 

Tbis compound equation would be ſufficient for re- 


2 


Sect. K. 


ducing the mean time of new or ſull moon to the true Of caleuls, 


time thereof, if the moon's orbit were of a cireular ting Eclip. 
oable in it. But the . Ac. 


form, and her motion quite 
moon's orbit is more elliptical than the ſan's, and her 
motion in it ſo much the more unequal. The differ- 
ence is ſo great, that the is ſometimes in conjunction 
with the fun, or in oppoſition to him, fooner by g hours 
47 minutes 54 ſeconds, than ſhe would be if ber mo- 
tion were equable ; and at other times as much later. 
The former happens when ber mean anomaly is 9 fi 

4 degrees, and the laucr when it is #:6gns 26 Je- 
5 See Table IX. „ 

At different diſtances of the ſan from the moon's 
apogee, the figure of the moon's orbit becomes diffe- 
rent. It is longeſt of all, or moſt eccentric, when the 
ſan is in the ſame ſignandd either with the moon's 
apogee or perigee ; ſhorteſt of all, or leaſt eccentric, 
when the ſun's diſtanee from the moon's apogee is ei- 
ther three gns or nine ſigns; and at a mcan ſtate 
when the diſtance is either 1 ſign 15 degrees, 4 fgns 
15 degrees, 7 ligns 15 degrees, or 10 ſigns 15 degrees. 
When the moon's orbit is at its greateſt cecentricity, 
her apogeal diſtance from the earth's centre is to her 
perigeal diſtance therefrom, as 1067 is to 933 ; when 
leaſt eccentric, as 1043 is to 957 ; and when at the 
mean ſtate, as 1055 is to 945. 

Hut the ſun's diſtance trom the moon's apogee is 
equal io the quantity of the moon's mean anomaly at 
the time of new moon, and by the addition of fix figns 
i becomes equal in quantity to the moon's mean ano- 
maly at the time of fall moon. Therefore, a table 
may be conſtructed fo as to anfwer to all the various 
inequalities depending on the different eceentrieities of 
the moon's orbit, in the ſyzygies, and called 745 = 
cond equation of the mean to the true ſyzvgy. (See Ta- 
ble IX.) : and the moon's anomaly, when equated by 
Table VIII. may be made the proper argument for 


be added to the former equated time, when the moon's 
anomaly is lefs than fix ſigns, and ſubtracted when the 
anomaly is more, 

There are ſeveral other incquatities in the moon's 
motion, which fometimes bring on the rruc ſyzypy a 
little ſooner, and at other times keep it back a little 
later, than it would otherwiſe be : but they are ſo ſmall, 
that they may be all omitted except to, the former 
of which (ſce Table X.) depends on the difference be» 
tween the anomalies of the ſun and moon in the ſyzy- 
gies, and the latter (ſce Table x l.) dependson the fun's 

iſtance from the moon's nodes at theſe times — The 
greateſt difference arifing from the former is 4 minvtes 
48 ſeconds ; and from the latter, 1 minute 24 feconds. 


taking out this ſeeond equetion of time; which muſt 
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The tables here inſerted heing calculated by Mr Fer- Direction: 
ſon according to the methods already given, he gives ſor the uſe 


e following directions for their uſe. 
To calculate the true Time of New or full Moon, 


PraEtceeT I. If the required time be within the li- 
mits of the 18th century, write out the mean time of 
new moon in March, for the propoſed ycar, from Table 
I. in the old ſtyle, or from Table II. in the new ; to- 
gether with the mean anomalies of the fun and moon, 
and the fan's mean diftance from the moon's aſcending 
node. If you want the time of full moon in March, 
add the half lunation at the foot of Table III. with 

its 


of thoſe to- 
bles. 


— 
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ealcula- its anomalies, &c. to the former numbers, if the new 
— Ec lip- — falls before the th of March; but if it falls af- 


$61 


degrees. The titles Add or Subtratt at the head or Of calcula» 
foot of the tables where the ſigns are found, ſhow whe- ting Fellp- 


ſes, &c. 


ter, ſubtract the half lunation, with the anomalies, &c. 
belonging io it, from the former numbers, aud write 
down the reſpective ſums or remainders. 

II. In theſe additions or ſubtractions, obſerve, that 
60 ſeconds make a minute, 60 minutes make à degree, 
30 degrees make a lign, and 12 ſigus make a circle. 
When you exceed 12 ſigus in addition, reject 12, and 
ſet down the remainder. When the number of 6 
to be ſubtracted is greater than the number you ſub- 
tract from, add 12 ſigns to the leſſer number, and then 
you will have a remainder to ſet down, In the tables 
ſizns are marked thus , degrees thus“, minutes thus“, 
and ſeconds thus“. Wo 

II. When the required new or full moon is in any 
given month after March, write out as many lunations 
with their anomalies, and the ſun's diſtance from the. 
node from Table III. as the given month is after March, 
ſetting them in order below the numbers taken out for 
March. 

IV. Add all theſe together, and they will give the mean 
time of the required new or full moon, with the mean 
anomalies and ſun's mean diſtance from the aſcending 
node, which are the arguments for finding the proper 
equations, 

V. With the number of days added together, enter 
Table IV. under the given month; and againſt that 
number you have the day of mean new or full moon 
in the left-hand column, which ſet before the hours, 
minutes, and ſeconds, already found. 

But (as it will ſometimes happen) if the ſaid num- 
ber of days fall ſhort of any in the column under the 

iven month, add one lanation and its anomalies, &c. 
1 Table III.) to the foreſaid ſums, and then you 
will have a new ſum of days wherewith to enter 
Table IV. under the given month, where you are ſure 
to find it the ſecond time, if the firſt falls ſhorc, 

VI. With the ſigns and degrees of the ſun's ano- 
maly, enter Table VII. and therewith take out the 
annual or firſt equation for reducing the mean ſyzy 
to the true; taking care to make proportions in the 
table for the odd minutes and ſeconds of anomaly, as 
the table gives the equation only to whole degrees, 


Obſerve, in this and every other caſe of finding equa- 


tions, that if the ſigns are at the head of the table, 
their degrees are at the leſt hand, and are reckoned 
downwards ; but if the ſigns areat the foot of the table, 
their degrees are at the right hand, and are counted 
npward ; the equation being in the body of the table, 
under or over the ſigns, in a collateral line with the 
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ther the equation is to be added to the mean time of 
new or full moon, or to be ſubtracted from it. In this 
table the equation is to be ſubtracted, if the ſigns of 
the ſun's anomaly are found at the head of the table ; 
but it is to be added, if the ſigns are at the foot. 

VII. With the ſigns and degrees of the ſun's mean 
anomaly, enter Table VIII, and take out the equation 
of the moon's mean anomaly ; ſubtract this equation 
from her mean anomaly, if the ſigns of the ſun's ano- 
maly be at the head of the table, but add it if they are 
at the foot; the reſult will be the moon's equated ano- 
maly, with which enter table IX. and take out the 
ſecond equation for reducing the mean to the true time 
of new or full moon; adding this equation, if the ſigns 
of the moon's anomaly are at the head of the table, 
but ſubtracting it if they are at the foot; and the re- 
ſult will give you the mean time of the required new 
or full moon twice equated, which will be ſufficiently 
near for common almanacs.— But when you want to 
calculate an eclipſe, the following equations muſt be 
uſed : thus, 

VIII. Subtract the moon's equated anomaly from the 
ſun's mean anomaly, and with the remainder in ſigns 
and degrees enter Table X. and take out the third 
equation, applying it to the former equated time, as 
the titles Add or Subtrat? do direct. 

IX. With the ſun's mean diſtance from the aſcend- 
ing node enter Table XI. and take out the equation 
anſwering to that argument, adding it to, or ſubtract- 
ing it from, the former equated time, as the titles direct, 
and the reſult will give ho time of new or full moon, 
agreeing with well regulated clocks or watches very 
near the truth, But to make it agree with the ſolar, 
or apparent time, you mnſt apply the equation of na- 
tural days, taken from an equation-table, as it is leap- 
year, or the firſt, ſecond, or third after, This, how- 
ever, unleſs in very nice calculations, needs not be re- 

arded, as the difference between true and apparent 
time is never very conſiderable, 

The method of calculating the time of any new or 
full moon without the limits of the 18th century, will 
be ſhown further on. And a few examples compared 
with the precepts will make the whole work plain. 

N. B. The tables begin the day at noon, and reckon 
forward from thence to the noon following, —Thus, 
March the 31ſt, at 22 ho. 30 min. 25 ſec. of tabular 
time, is April 1ſt (in common reckoning) at 30 min. 
25 ſec, after 10 o'clock in the morning, 
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4 * Required the true time of New Moon in April 1764, New Style ? 

— By the Precepts. New Moon. 1 Sun's Anomaly. [Moon's Anomaly. ] San from Node. | 
434 © 


b. H. M. $15 FX ͤ˙ . 4 4 A. 


March 1764, 2 $5 av © 2 20 cro 13 35 21111 4 54 38 
Add 1 Lunation, [29 12 44 © 29 6 19 o 25 49 9 SY ow 
Mean New Moon, IS & » ES =, - as £8 ad 7 Es 2% 
Firſt Equation, + 4 10 11 10 59 18 1 34 5 


n from Node, 
EN 10 59 i8ſand Arg. 4th e- 


Time once equated, . 445 20 27 


Second Equation, — 3 24 Arg. 3d. equation Arg. 2d equation. quation. 

Time twice equated, 31 22 25 3 So the true time is 22 h. 30 min. 25 ſec. after 

Third Equation, + 4 37] the noon of the 31ſt March; that is, April 1ſt, 
e at 30 min. 25 ſec. after ten in the morning. But 

Time thrice equated, 131 22 30 the apparent time is 26 min, 37 ſec. after ten in the 

Fourth Equation, + 1% morning. 

True New Moon, 31 22 30 25 

Equation of days, _ 


22 26 3 


nr. 


Qu. The true time of the Full Moon in May 1762, New Style ? 
By the Precepts, 


Apparent time, 131 
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New Moon. Sun's Anomaly. [Moon's Anomaly.] Sun from Node. 
D. r 6: ©. 4 ROOT. 
March 1762, 24 15 18 248 23 48 16] 1 23 $59 110 18 I 
New Moon, May, 22 16 46 zoo 22 0 55 3 15 37 120 20 9 42] 
Subr. „ Lunation, 14 18 22 21e 14 33 iq 6 12 $4 3d 0 15 20 
Fall Moon, May, 7 22 24 o 9 27-46 9 2 42 440 4 35 
Firſt equation, JJ / 10S 23 14. 1 wp 
| — n from Node, 
Time once equated, 8 1 41 41 3 30 219 3 $7 18Þand Arg. fourth 
Second Equation, — 9 47 53]|Arg. zd equation. Arg. ad equation. ſequation. | 
Time twice equated, „ Anſ. Ma h h 1 s. 
5 b | . y 7th at 15 h. 50 min. 50 ſec. paſt 
Third Equation, — 2 36] noon, viz. May 8th at 3 b. 50 min. 50 ſec. in the 
; . ——]| morning, | 
Time thrice equated, | 5 15 50 35 
Fourth Equation, + 15 
The Full Moon, Vo” 3s "eb vo 


To calculate the time of New and Full Myon in a given 
year and month of any particular century, between 
the Chriſtian ara and the 18th century. 


PrEcCEPT I. Find a year of the ſame number in the 
18th century with that of the year in the century pro- 
poſed, and take out the mean time of new moon in 
March, old ſtyle, for that year, with the mean anoma- 
lies and ſun's mean diſtance from the node at that 
time, as already taught. 

II. Take as many complete centuries of years from 
Table VI. as, when ſubtracted from the aboveſaid year 
in the 18th century, will anſwer to the given year; and 
take out the firſt mean new moon and its anomalies, &c. 


belonging to the ſaid centuries, and ſet them below 
thoſe taken ont for March in the 18th century. 

III. Subtract the numbers belonging to theſe centu- 
ries from thoſe of the 18th century, and the remainders 
will be the mean time and anomalies, &c. of new moon, 
in March, in the given year of the century 465 pra gal 
Then, work in all reſpects for the true time of new or 
full moon, as ſhown in the above precepts and examples. 

IV. If the days annexed totheſe centuries exceed the 
number of days from the heginning of March taken 
out in the 18th century, add a lunation and its anoma- 
lies, &c. from Table III. to the time and anomalies of 
new moon in March, and then proceed in all reſpects 
as above, —This circumſtance happens in Example V. 

EXAMPLE 


— 
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III. 


A & © T1 


P L E 
Regaired the true time of Full Moon, in April, Old Style, A. D. 207 
From 1730 ſubtract 1700 (or 17 centuries) and there remains 30 


By the Precepts. [New Moon. n's Anomaly, [Moon's — Sos den Node: 

; | D. H. M. Ss. o. 1 1 ee 
March 1730, 7 12 34 1698 1 4 3119 ©o 32 1711 23 17 1 
Add; Lunation, 14 18 22 o 14 33 10 6 12 54 30 0 15 20 
Full Moon, [22 6 56 1819 2 13 26 412 8 Ti 23 
1700 years ſubtr. 14 17 36 4211 28 29 36 4 29 23 
Full » March A. D. 30. [7 13 19 369 3 13 50 419 9 14 2 
Add 1 Lunation, 29 12 44 oO 29 25 49 tt 6.0: Þ 
Full Moon, April, 6 2 oy 5 9 39 470 9 54 3 
Firſt Equation, - 3 128 7 10 405 I 18 5 | 

| — Sun from Node, 
Time once equated, „ 32 10 58 nd Arg. fourth 
Second Equation, 1 2 57 zd equation. Arg. ad equation. equation. 
Time twice equated, 6 8 29 31] Hence it appears, that the true time of Full M 
Third Equation, — 2 54 in April, A. D. 3o, old ſtyle, was on the 6th da 
| at 25 m. 4 . paſt eight in the evening. 

Time thrice equated, 6 8 26 3 
Fourth Equation, — 1 3a 
True Full Moon, April, [6 8 25 J 


To calculate the true time 
tven year and month 


centuries. 


I. Find this number of ceaturies in Table VL and 
EAA MP L-3 


2 
RECEPT I. Find a year in the 18th century, which 


being added to the given number of years before Chriſt 
diminiſhed by one, ſhall make a number of complete 


New or Full Moon in any 
ore the Chriſtian ara. 


ſubtra& the time and anomalies belonging to it from 


thoſe of the mean new moon in March, 
year of the 18th century; and the remainder will de- 
note the time and anomalies, &c. of mean new moon 
in March, the given year before Chriſt. —Then, for the 


e above-found 


true time thereof in any month of that year, proceed 
as above taught. 


IV. 


Required the true time of New Moon in May, Old Style, the year before Chriſt 585 ? 
; The years 584 addcd tu 1716, makes 2300, ur 23 centurics. 


By the Precepts. New Moon. | Sun's Anomaly. |Moon's Anomaly.| Sun from Node. 
Ms 7 Hoe et HK 0.8 
March 1716, E41 17 33 29 8 22 30 2914 4 14 2] 4 27 171 
2300 years ſubtract, 11 5 $7 $3"! 19 47 %% 9 of 7 25 27 
March before Chriſt 585, 0 11 35 306 3 3 3 2 28 15 2 R 
Add 3 Lunations, 88 14 12 3 7 10 2 177 259 , „0 
May before Chriſt 585, 8 1 47 440 o 22 37 51 5 42 3]o 3 50 47 
Firſt Equation, — 1315 15 41 17 == 
- | — — Sun from Node, 
Time once equated, 28 1 46 8 6 14 41 20 5 15 41 x Fond Arg. fourth 
Second Equation, + 2 15 1|Arg. zd equation Arg. 2d equation. ſequation. 
Time twice equated, 4-8 202.10 EP. | 
Third Equation, 3 So the true time was May 28th, at 2 minutes 30 
ſeconds paſt four in the afternoon. # jets 
Time thrice equated, as: 4-248 3 
Fourth Equation, | ＋ 1 
True New Moon, 289 4 2 20 


Theſe Tables are calculated for the meridian of Lon- degree that the meridian of the given place is weſtward 
don; but they will ſerve for any other place, by ſub- of London, or adding four minutes for every degree 


e given place is eaſtward : as in 
4 B 


tracting four minutes from the tabular time, for every that the meridian of t 


2 EXAM- 


Of calcula- EX AM L E V. 


dog i- Required the true time of Full Moon at Alexandria in Egypt in September, Od Style, the year before Chrift 201 ? 
les, & c. The years 200 added to 1800, make 2000, or 20 centuries. 


By the Precepts. New Moon, [Sun's Anomaly, [Moon's Anomaly. Sun e. 
, 23% + .-. 7 
March 1800, 13 © 22 118 23 19 556 7 $2 36h 3 $58 2 
Add 1 Lunation, 29 12 44 o 29 6 wo 25 49 © Saf 
From the ſum, 42 13 6 » 22 236 1483 3 4*& 360 4 3 3 
Subtract 2000 years, 27 18 9 go 8 50 © 15 42 6 27 45 
N. M. bef. Chr. 201, | 14 18 57 19 13 36 1410 17 59 365 6 $53 3 
add Lunations, 9” 1-6. , . 4:5 84. :9 
half Lunations, | 14 19 22 » 14 33-2609 . 12 £68. 2365 © - I10-..20 
Full Moon, September, | 22 17 43 21] 3 22 47 2010 5 48 gjirt 26 15 
Firſt Equation, — 3 $2 10 4 19 5% — 1 28 14 Sun from Node 
— — -und Argument 
Time once equated, 1413 -$8 45 18 27 28 4 19 | 55ſfourth equation. 
Second Equation, — 8 25 Arg. 2d equation Arg. 2d equation, 
Time twice equated, 5 
Third Equation, — $6 


Thus it appears, that the true time of Full Moon 
Time thrice equated, 22 5 25 13] at Alexandria, in September, old ſtyle, the year 
Fourth Equation, | — 12] before Chriſt 201, was the 22d day, at 26 minutes 
pike [ 28 ſeconds after ſeven in the evening. 
I 
2 


Trae time at London, | 22 5 25 


Add for Alexandria, 3 
True time there, : 8... 200 
E e 
Required the true time of Full Moon at Babylon in October, Od Style, the 4008 year before the firſt year of 
Chriſt, or 4007 before the year of his birth ? 
The ycars 4007 added to 1793, make 5800, or 58 centuries. 
By the Precepts. New Muvu. | Suu's Anomaly. Moon's Anomaly. Sun from Node. 
„ + Hls 0 , #] 5 wy 0 5 
March 1793, 30 9 13 559 10 76 118 7 37 587 6 18 26 
Subtract 5800 years, | IS 12 38 P p 6 24 43 J 13 1 o 
N. M. bef. Chr. 4007, 14 20 35 to 18 4t 231 2-19 54 Ro: 2319 36 
Add 7 Lunations, 206 17 8 2116 23 44 1506 o 43 37 4 41 38 
half Lunations, | 14 18 22 o 14 33 10]6 12 54 30 © 15 20 
Full Moon, October, ee ee 
Firſt Equation, — 13 2661 26 27 2 — $5 5| Sun from Node, 
| 2 - and Argument 
| Time once equated, 22 7 52 45] 4 © 31 100 1 26 27 26 fourth equation. 
Second Equation, + 8 29 21jArg. 2d equation. Arg. 2d equation. 82 
Time twice equated, 22 16 22 6 
Third Equation, „ So that, on the meridian of London, the true time 
N ; * was October 23d, at 17 minutes 5 ſeconds paſt four 
Time thrice equated, 22 16 17 $56] in the morning; bat at Babylon, the true time was 
Fourth Equation, — $1} Odttober 23d, at 42 minutes 46 ſeconds paſt ſix in 
, the morning.— This is ſuppoſed by ſome to have 
Full Meon at London, | 22 16 17 5 been the year of the creation. | 
Add for Babylon, $36.48 
True time chere, 22 18 42 46 


EXAMPLE 
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of calcala- To calculate the true time of New or Full Moon in any will anſwer to the given year in which the new or full Of calculs- 
ting Eclip- given year and month after the 18th century, moon is required; and take out the firſt new moon, ting Eclip- 
ſes, &c. PRECEr I. Find a year of the ſame number in the with its anomalies for theſe complete centuries. ſes, Ac. 
458 18th century with that of the year propoſed, and take III. Add all theſe together, and then work in all 
out the mean time and anomalies, &c. of new moon in reſpeQs as above ſhown, only remember to ſubtract a 
March, old ſtyle, for that year, in Table I. lunation and its anomalies, when the aboveſaid addition 
II. Take ſo many years from Table VI. as when carries the new moon beyond the 31ſt of March; as in 
added to the abovementioned year in the 18th century the following example. 


Sia 4 0-0 0: 
Required the true time of New Moon in July, Old Style, A. D. 21807 
Four centuries (or 400 years) added to A. D. 1780, make 2180, 


459 


By the Precepts. New Moon. | Sun's Anomaly. [Moon's Anomaly Sun from Node. 

6. nu TH M's AE „ oo wn 
March 1 780, 23 23 1 449 4 18 inen t 
Add 400 years. 17 86:43 e 13 24 1 6 17 49 
From the ſum 41 7 45 139 17 42 13 n 6 10 J 
Subtract 1 Lunation, 29 12 44 Jo 29 6 190 25 49 © 40 1 
New Moon March 2180, 11 19 1 1d 8 18 35 $40 26 46 414 5 29 47 
Add 4 Lunations, ex . 2a, $56. 1Y:3. d 4:3 45 68 
New Moon July 2180. 7.3% $789 0-16. 4h NS 26-8 8 8 10 4 
Firſt Equation, — 1 3 326 3: - — 24 12| Sun from Node 

nd Argument 

Time once equated, 5 720 3 480 5:90 342 9 33 37fourth equation, 
Second Equation, + 9 24 Arg. 3d equation.|Arg. 2d equation. 

Time twice equated, 8:07: $7 0 | 
Third Equation, 1 True time, July 8th, at 22 minutes 55 ſeconds 
n; paſt ſix in the evening. 

Time thrice equated, . 
Foarth Equation, > of op 
True time, July, 0 -6; 22 54 


In keeping by the old ſtyle, we are always ſare to 
be right, by adding or ſubtracting whole hundreds of 
years to or from any given year in the r8th century. 
But in the new ſtyle we may be very apt to make miſ- 
takes, on aecount of the leap-year's not coming in re- 
gularly every fourth year: and therefore, when we go 
without the limits of the 18th century, we had beſt 
keep to the old ſtyle, and at the end of the calculation 
reduce the time to the new. Thus, in the 22d cen- 
tury there will be fourteen days difference between the 
ſtyles; and therefore the true time of new moon in 
this laſt example being reduced to the new ſtyle, will 


be the 22d of July, at 22 minutes 55 ſeconds paſt fix 
in the evening. 


moment of time. 

PRECEYT I. In Table XII. find the next leſſer year 
in number to that in which the ſun's place is ſought, 
and write out his mean longitude and anomaly an- 
ſwering thereto; to which add his mean motion and 


To calculate the true place FA the Sun for any given 
, | 


anomaly for the complete reſidue of years, months, 
days, hours, minutes and ſeconds, down to the given 
time, and this will be the ſun's mean place and ano- 
maly at that time, in the old ſtyle, provided the ſaid 
time be in any year aſter the Chriſtian æra. See the 
firſt following Example. | - 

II. Enter Table XIII. with the ſan's mean anoma- 


ly, and making proportions for the odd minutes and 
ſeconds thereof, take ont the equation of the ſun's cen- 


tre: which, being applied to his mean place as the 
title Add or Subtratt directs, will give his true place 
or longitude from the yernal equinox, at the time for 
which it was required, | 

III. To calculate the ſun's place for any time in a 
2 year before the Chriſtian æra, take out his mean 
ongirnde and anomaly for the firſt year thereof, and 
from theſe numbers ſubtract the mean motions and 
anomalies for the complete hundreds or thonſands next 
above the given year; and to the remainders, add thoſe 
for the reſidue of years, months, &c. and then work in 


all reſpects as above. See the ſecond Example following. 


kx. 


don, we add 2 hours 25 minutes 41 ſeconds for the 
longitude of Babylon, we (hall have for the time of the 
ſame equinox, at that place, October 23d, at 19 hours 
22 minutes 41 ſeconds; which, in the common way 
of reckoning, is October 24th, at 22 minutes 41 ſe- 
conds paſt ſeven in the morning. 

And it appears by Example VI. chat in the ſame 
wag. the true time of fall moon at Babylon was Octo- 

r 23d, at 42 minutes 46 ſeconds after ſix in the morn- 
ing; ſo that the autumnal equinox was on the day next 
— the day of full moon, The dominical letter for that 


node, at the time of any given new or full moon; and 


conſequently to know whether there is an eclipſe at 
that time, or not. | 


The ſun's diſtance from the moon's aſcending node 
is the argument for finding the moon's fourth equa- 
tion in the ſyzygies, and therefore it is taken into all 
the foregoing examples in finding the times thereof. 
Thus, at the time of mean new moon in April 1764, 
the ſun's mean diſtance from the aſcending node, is 
o' 5* 35" 29, See Example I. p. 562. 


The 


% . Sea. X 
Of Calcula- Of calcula. 
ting Pally DH AMP USL — Ie. 
— — Required the Sun's true place, March 20th 01d Style, 1764, at 22 hours 30 minutes 25 ſeconds paſt non? ...r. 
In common reckoning, March 21ſt, at 10 hours 30 minutes 25 ſeconds in the forencon. 
ſ San's Longitude, 's Anomaly. 
t „„ 
To the radical year aſter Chriſt — — 1701] 9 20 43 i 50 6 1 3 0 
Add complete years 2 2 5 o © 27 121 29 26 o 
117 29 8 Oolar a: 6. :0 
x March] 1 e 
Biſſextile Days — 20 41 55 20 41 55 
r 54 13 54 13 
Minates = 3 I 14 8.28 
Seconds — 25 I | I 
Sun's mean place at the given time 3 1378 LT Ro WM: 
Equation of the Sun's centre, add — — = = T1 55 36 | Mean Anomaly. 
San” true place at the ſame time 2 FO. o 12 10 12 or Y 33 10 12 
ST RR AM FF LS 5 
Required the Sun's true place, October 23d, Old Style, at 16 hours 57 minutes paſt. noon, in the 4008th year be- 
fore the year of Chriſt 1; which was the 4007th before the year of his birth, and the year of Julian period 706. 
By the Precepts. "Sun's Longitude, | Sun's Anomaly. 
„ e a 
From the radieal numbers after Chriſt — — — BY FO bs 10 6 28 48 0 
Subtra& thoſe for 5000 complete years „% , $4 a 4 4, ab i it | ok 
Remains for a new radix 8-01. 30 F230: 253 oP” 
e 
complete years = - 0 0; 36::16 131 290 1$ 0 
To which add, r 
to bring it tof 5 20 4 $41.8 4 © 
the given time Days 22 40 12 22 40 12 
Hours 39 26 39 26 
; Minutes, 2 20 2 20 
Sun's mean place at the given time — — - 7 TCH 1; ; 58 
Equation of the ſun's centre ſubtract — —- = — 3 4 | Sun's Anomaly. 
Sun's true place at the ſame tine - {| 6 o 2 © or $2 0 0 © 
So that in the meridian of London, the ſun was then year was G, and conſequently the 24th of October was 
juſt entering the ſign & Libra, and conſequently was on a Wedneſday. | | 
upon the point of the autumnal equinox. | 
If to the above time of the autumnal equinox at Lon- To find the Sun's diſtance from the Moon's aſcending ate 


Sect. X. A £0 0 30206 +3, 


Of calcula= The deſcending node is oppoſite to the aſcending 

ring _— one, and they are juſt ſix ſigus diſtant from cach o- 
ther. 

—— When the ſun is within 17 degrees of either of the 
nodes at the time of new moon, he will be eclipſed at 
that time: and when he is within 12 degrees of either of 
the nodes at the time of full moon, the moon will be then 
eclipſed, Thus we find, that there was an eclipſe 
of the ſun at the time of new moon in April 1764. 

But the true time of that new moon comes ont by 
the equations to be 50 minutes 46 ſeconds later than 
the mean time thereof, by comparing theſe times in the 
above example : and therefore we maſt add the ſun's 
motion from the node during that interval to the above 
mean diſtance o* 5® 35” 27, which motion is found in 
Table XII. for 50 minutes 46 ſeconds, to be 2 12”, 

And to this we muſt apply the equation of the ſun's 
mean diſtance from the node in Table XV. found by 
the ſun's anomaly, which at the mean time of new 
moon in Example I. is 9* 1 26” 194 ; and then we 
ſhall have the ſun's true diſtance from the node at the 
true time of new moon, as follows : 

Sun from Node 
BED EE OF 
At the mean time of new moon in 


April 1764 Af 179 
Sun's motion from the) 50 minutes 2 10 

node for 46 ſeconds 3 
Sun's mean diſtance from node ai * 

true new moon n 
Equation of mean diſtance from 


node, add $41: Sir 


. : on 8 from the aſcend- ? o 5.480 
Which being far within the above limit of 17 de- 
grees, ſhows that the ſun muſt then have been eclipſed. 

And now we ſhall ſhow how to project this, or any 
other eclipſe, either of the ſun or moon. 


467 To project an Eclipſe of the Sun. 


In order to this, we muſt find the 10 following ele- 
ments, by means of the tables. 

1. The true time of conjunction of the ſun and 
moon; and at that time. 2. The ſemidiameter of the 
earth's diſk, as ſecn from the moon, which is equal to 
the moon's horizontal parallax. 3. The ſun's diſtance 
from the ſolſtitial colure to which he is then neareſt. 
4. The ſun's declination. $. The angle of the moon's 
viſible path with the ecliptic. 6. The moon's latitude, 


7. The moon's true horary motion from the ſun. 


8. The ſun's ſemidiameter. 9. The moon's, 10. The 
ſemidiameter of the penumbra. 
We ſhall now proceed to find theſe elements for the 

ſun's eclipſe in April 1764. 

462 To find the true time 7. new moon. This, by Ex- 
ample I. p. 562, is found to be on the firſt day of the 
{aid month, at 30 minutes 25 ſeconds after ten in the 
morning. 

463 2. To find the moon's horizontal parallax, or ſemidia- 
meter of the earth's diſk, as ſeen from the moon. Enter 


Table XVII. with the ſigns and degrees of the moon's 


2 


out the moon's horizontal parallax ; which for the a- 


bove time, anſwering to the anomaly 11* 9 24“ 21”, 
is 54 43". | 
3. To find the ſun's diſlance from the neareſ ſolſtice, 
Viz. the beginning of Cancer, which is 3* or 909 from 
the beginning of Aries. It appears by Example I. in 
566 (where the ſun's place is calculated to the a- 
ve time of new moon), that the ſun's longitude from 
the beginning of Aries is then of 12* 107 127 ;; that is, 
the ſun's place at that time is V Aries, 120 107 9% 
„ 
Therefore from - - NN 
Subtract the Sun's longitude or place © 12 10 12 


Remains the ſun's diſtance from? 

the ſolſtice 2 : =2...17, 49 48 
Or 77® 49/ 48” ; each ſign containing 30 degrees. 

5. To find the ſun's declination, Enter Table XIV. 
with the ſigns aud degrees of the ſun's true place, viz. 
o* 12®, and making proportions for the 100 12, take 
out the ſun's declination anſwering to his true place, 
and it will be found to be 4® 49/ north. 

5. To find the moon's latitude. This depends on her 
diſtance from her aſcending node, which is the ſame as 
the ſun's diſtance from it at the time of new moon ; 
and is thereby found in Table XVI. 

But we have already found, that the ſun's equated 
diſtance from the aſcending node, at the time of new 
moon in April 1764, is o* 79 42! 147. See above. 

Therefore, enter Table XVI. with © ſigns at the 
top, and 7 and 8 degrees at the left hand, and take out 
36/ and 39/, the latitade for 7® ; and 41/ 517, the lati- 
tude for 8“: and by making proportions between theſe 
latitudes for the 42' 147, by which the moon's diſtance 
from the node exceeds 7 degrees; her true latitude will 
be found to be 40 187 north aſcending. 

6. To find the moon's true horary motion from the 


» 


— 


ſun. With the moon's anomaly, viz. 11* 9* 24 214, 


Table XVII. and take out the moon's horary motion; 
which, by moking proportions in that table, will be 
found to be 300 220. Then, when the ſun's anomaly, 
9* 1* 26' 19, take out his horary motion 2' 28“ from 
the ſame table: and ſubtracting the latter from the for- 
mer, there will remain 27 54 for the moon's true ho- 
rary motion from the ſan. 

7. To find the angle of the moon's viſible path with the 
ecliptic. This, in the projection of eclipſes, may be al- 
ways rated at 5 35% without any ſenſible error. 

» 9. To find the ſemidiameters of the ſun and moon. 
Theſe are found in the ſame table, and by the ſame ar- 
guments, as their horary motions. In the preſent 
caſe, the ſun's anomaly gives his ſemidiameters 16 6, 
and the moon's anomaly gives ber ſemidiameter 14 
57%. | 

10. To find the ſemidiameter of the penumbra. 
Add the moon's ſemidiameter to the ſun's, and their 
ſum will be the ſemidiameter of the penumbra, viz. 

17. 

Now collect theſe elements, that they may be found 
the more readily when they are wanted in the conſtruc- 
tion of this eclipſe. 


1. True 


| 567 
anomally (making proportions, becauſe the anomaly is Of caleula- 
in the table only to every 6th de ce), and thereby take ting 


wy 


464 


46s 


467 


468 


470 


A 8 


r, True time of new moon in 
April, 1754 - - t 10 30 25 
3 

2, Scmidiameter of the earth's diſk 9 $4 53 
3. Sun's diſtance from the neareſt ſolſt.77 49 43 
4. Sun's declination, north 4 49 © 
5. Moon's latitude, north aſcending o 40 18 
6. Moon's horary motion from the fan o 27 $54 

7. Angle of the moon's viſible path 
with the ecliptic e 
8. Sun's ſemidiameter 16 6 
9. Moon's ſemidiameter 14 + 
10. Scmidiameter of the penumbra WE" 2 


To projett an Eclipſe of the Sun geometrically. 


Make a ſcale of any convenient length, as AC, and 
divide it into as many equal parts as the carth's ſemi- 
diſk contains minutes of a degree; which, at the time 
of the eclipſe in April 1764, is 54 537. Then, with 
the whole length of the ſcalc as a radius, deſcribe the 
ſemicircle AMB upon the centre C; which ſemicircle 
ſhall repreſent the northern balf of the earth's enlight- 
enced diſk, as ſeen from the ſun. 

Upon the centre C raiſe the ſtraight line CH, per- 
pendicular to the diameter ACB ; ſo ACB ſhall be a 
part of the _— and CH its axis. 

Being provided with a good ſector, open it to the 
radius CA in the line of chords ; and taking from 
thence the chord of 23; degrees in your compaſſes, ſet 
it off both ways from I, to g and to b, in the peri- 
phery of the ſemidiſk ; and draw the ſtraight line g V, 
in which the north pole of the diſk will be always 
found. 

When the ſun is in Aries, Taurus, Gemini, Can- 
cer, Leo, and Virgo, the north pole of the carth is en- 
lightened by the ſun ; but whilſt the ſun is in the other 
ſix ſigns, the ſouth pole is enlightened, and the north 
pole is in the dark. | 

And when the ſun is in Capricorn, Aquarius, Piſ- 
ces, Aries, Taurus, and Gemini, the northern half of 
the earth's axis C XII P lies to the right hand of the 
axis of the ecliptic, as ſeen from the ſun; and to the 
left hand, whilſt the ſun is in the other ſix ſignus. 

Open the ſector till the radius (or diſtance of the 
two go's) of the ſines be equa] to the length of V, 
and take the fine of the ſun's diſtance from the ſol- 
ſtice (77* 49' 48”) as nearly as 2 can gueſs, in your 
compaſſes, from the line of ſines, and ſet off that 
diſtance from V to P in the line g V/, becauſe the 
earth's axis lies to the right hand of the axis of 
the ecliptic in this caſe, the ſun being in Aries; and 
draw the ſtraight line CXIIP for the earth's axis, 
of which P is the north pole. If the earth's axis 
had lain to the left hand from the axis of the eclip- 
tic, the diſtance VP would have been ſet off from V 
towards g. 

To draw the parallel of latitude of any given place, 
as ſuppoſe London, or the path of that place on the 
earth's enlightened diſk as ſeen from the ſun, from ſun- 
riſe till ſun- ſet, take the following method. 

Subtract the latitude of London, 51% from goo, 
and the remainder 38%; will be the co-latitude, which 
take in your compaſſes from the line of chords, making 

I 


WC 


Then, from the points where this line meets the carth's 
diſk, ſet off the chord of the ſun's declination 4* 49” 
10 D and F, and to E and G, and connect theſe points 
by the two occult lines F XII G and DLE. 

Biſect LK XII in K, and through the point K 
draw the black line VI K VI. Then making CB the 
radius of a line of fines on the ſector, take the co-lati- 
tude of London 389; from the ſines in your com paſſes, 
and ſet it both ways from K to VI and VI. Theſe 
hours will be juſt in the edge of the diſk at the equi- 
noxes, but at no other time in the whole year, 

With the extent K VI taken into your compaſſes, 
ſet one foot in K (in the black line below the occult 
one) as a centre, and with the other foot deſcribe the 
ſemicircle VI 78 9 10, &c. and divide it into ta equal 
parts. Then from theſe points of divifion draw the 
occult lines %, 80, 9, &c. parallel to the earth's axis 
C XI. 

With the ſmall extent K XII as a radius, deſcribe 
the quadrantal arc XIIf, and divide it into fix equal 
parts, as XII a, ab, bc, cd, de, and /; and through 
the diviſion-points 2, 6, c, 4, e, draw the occult lines 
VI V, VIII IV, IX III, XIII, and XI al, 
all parallel to VI K VI, and meeting the former occult 
lines 7 % 8 », &c, in the points VII VIIL IX X XI, 
V IV HI IH andT: which points ſhall mark the ſeve- 
ral ſituations of London on the carth's diſk, at theſe 
hours reſpectively, as ſeen from the ſun ; and the ellip- 
tic curve VI VII VII, &c. being drawn through theſe 
points, ſhall repreſent the parallel of latitude, or path of 
London on the diſk, as ſcen from the ſun, from its 
riſing to its ſetting. 

N. B. If the ſun's declination had been ſouth, the 
diurnal path of London would have been on the up- 
per ſide of the line VI K VI, and would have touched 
the line DLE in L. It is requiſite to divide the ho- 
rary ſpaces into quarters (as ſome are in the figure), 
and, if poſlible, into minntes alſo, 

Make CB the radius of a line of chords on the ſec- 
tor, and taking therefrom the chord of 5® O 35“, the 
angle of the moon's viſible path with the ecliptic, ſet 
it off from H to M on the left hand of CH, the axis 
of the ecliptic, becauſe the moon's latitude is north 
aſcending. Then draw CM for the axis of the moon's 
orbit, and hiſe& the angle MCH by the right line Cz. 
If the moon's latitude had been north deſcending, the 
axis of her orbit wonld have been on the right hand 
from the axis of the ecliptic. N. B. The axis of 
the moon's orbit lies the ſame way when her latitude 
is ſouth aſcending as when it is north aſcending ; and 
the ſame way when ſouth deſcending as when north 
deſcending. 

Take the moon's latitude 40” 18/7 from the ſcale 
C A in your compaſſes, and ſet it from i to x in the 


biſecting line Cæ, making ix parallel to Cy: and thro” 


x, at right angles to the axis of the moon's orbit CM, 
draw the ſtraight line N wxyS for the path of the pe- 
numbra's centre over the carth's diſæ. The point w, 
in the axis of the moon's orbit, js that where the pe- 
numbra's centre approaches neareſt to the centre of the 
earth's diſk, and conſequent]y is the middle of the ge- 
neral eclipſe : the point x is that where the — 
| 0 


Se ct. X. 


CA or CB the radius, and ſet it from 5 (Where the Of calcula. 
earth's axis meets the periphery of the diſk) to VI and ting Eclip. 
VI, and draw the occult or dotted line VI K VI. fs, &c. 
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Set. X. 


A 


of calcula of the ſan and moon falls, according to equal time by 
ting Eclip- the tables; and the point y is the ecliptical conjunction 


&, Kc. 


of the ſun and moon. 

Take the moon's true horary motion from the ſan, 
27 54%, in your compaſſes, from the ſcale wud gs 
diviſion of which is a minute of a degree), a ih 
that extent make marks along the path of the penum- 
bra's centre; and divide each ſpace from mark to mark 
into _ equal parts or horary minutes, by dots; and 
ſet the hours to every 6oth minute in ſuch a manner, 
that the dot ſignifying the inſtant of new moon by the 
tables, may fall into the point x, half way between the 
axis of the moon's orbit and the axis of the ecliptic ; 
and then, the reſt of the dots will ſhow the points of 
the earth's diſk, where the penumbra's centre is at the 
inſtants denoted by them, in its tranſit over the earth. 

Apply one ſide of a ſquare to the line of the penum- 
bra's path, and move the ſquare backwards and for- 
wards until the other ſide of it cuts the ſame hour and 
minute (as at m and ) both in the path of London 
and in the path of the penumbra's centre ; and the par- 
ticular minute or inſtant which the ſquare cuts at the 
ſame time in both paths, ſhall be the inſtant of the vi- 
ſible conjunction of the ſun and Moon, or greateſt ob- 
ſcuration of the ſan, at the place for which the conſtruc- 
tion is made, namely, London, inthe preſent example; 
and this inſtant is at 474 minutes paſt ten o'clock in the 
morning; which is 17 minutes five ſcconds later than 
the tabular time of true conjunction. 

Take the ſun's ſemidiameter, 16/ 67, in your com- 
paſſes, from the ſcale CA, and ſetting one foot in the 
path of London, at n, namely at 47; minutes paſt ten, 
with the other foot deſcribe the circle U, which ſhall 
repreſent the ſun's diſk as ſeen from London at the 
greateſt obſcuration.— Then take the moon's ſemidia- 
meter, 14 57”, in your compaſſes from the ſame ſcale; 
and ſetting one foot in the path of the penumbra's cen- 
tre at , in the 47 minute after ten, with the other 
foot deſcribe the circle TY for the moon's diſk, as ſeen 
from London, at the time when the eclipſe is at the 
greateſt, and the portion of the ſun's diſk which is hid 
or cat off by the moon's will ſhow the quantity of the 
eclipſe at that time; which quantity may be meaſured 
on a line equal to the ſun's diameter, and divided into 
12 equal parts for digits. 

Laſtly, take the ſemidiameter of the pennmbra, 3103, 
from the ſcale CA in your compaſſes; and ſetting one 
foot in the line of the penumbra's central path, on the 
left hand from the axis of the ecliptic, direct the other 
foot toward the path of London ; and carry that extent 
backwards and forwards till both the points of the com- 
paſſes fall into the ſame inſtants in both the paths : and 
theſe inſtants will denote the time when the eclipſe be- 
gins at London.—Then, do the like on the right hand 
of the axis of the ecliptic ; and where the points of the 
compaſſes fall into the ſame inſtants in both of the paths, 
they will ſhow at what rime the eclipſe ends at London. 

Theſe trials give 20 minutes after nine in the morning 


for the beginning of the eclipſe at London, at the points 


Naud O; 47; minutes after ten, at the points and 
u, for the time of greateſt obſcuration ; and 18 minutes 
after twelve, at R and 8, for the time when the eclipſe 
ends; according to mean or equal time, 

From theſe times we may ſubtract the <quation of 
natural days, &c, 3 minntes 48 ſeconds, in leap- 
year 1 1 and we ſhall have the apparent times; 

1. II. 8 


titude. 


. U OTA 


569 


namely, 9 hours 16 minutes 12 ſeconds for the be - Of ealculs- 
giuning of the eclipſe, 10 hours 43 minutes 42 ſeconds ting Eclip- 


or the time of greateſt obſcuration, and 12 honrs 14 
minutes 12 ſeconds for the time when the eclipſe ends. 
But the beſt way is to apply this equation to the true 
equal time of new moon, before the projection be begun; 
as is done in Example I. 
places on the earth's diſk anſwer to apparent or ſolar time. 

In this conſtruction it is ſuppoſed, that the angle 
under which the moon's diſk is ſeen, during the whole 
time of the eclipſe, continnes invariably the ſame ; and 
that the moon's motion is uniform and rectilineal du- 
ring that time. But theſe ſuppoſntions do not exactly 
agree With the truth; and therefore, ſuppoſing the e- 
lements given by the tables to be accurate, yet the 
times wk, phaſes of the eclipſe, 4educed from its con- 
ſtruction, will not anſwer exactly to what paſſeth in 
the heavens; but may be at leaſt two or three minutes 
wrong, though done with the greateſt care, More- 
over, the paths of all places of conſiderable latitudes, 
are nearer the centre of the carth's diſk, as ſeen from 
the ſun, than thoſe conſtructions make them : becauſe 
the diſk is projected as if the earth were a perfe& ſphere 
although it is known to be a ſpheroĩd. Conſequently, 
the moon's ſhadow will go farther northward in all 
places of northern latitude, and farther ſouthward in 
all places of ſouthern latitude, than it is ſhown to do 
in theſe projections.— According to Meyer's Tables, 
this eclipſe was about a quarter of an hour ſooner than 
either theſe tables, or Mr Flamſtead's or Dr Halley's, 
make it, and was not annular at London, But M. de 
la Caille's make it almoſt central, 

The projettion of lunar eclipſes. 
When the moon is within 12 degrees of cither of 


For the motion or 2 of 
ol 


ſes, &. 


— — 


her nodes at the time when ſhe is full, ſhe will be 


eclipled, otherwiſe not. 

We find by example ſecond, page 562, that at the 
time of mean full moon in May 1762, the ſun's diſtance 
from the aſcending node was only 4% 49 35; and the 
moon being then oppoſite to the ſun, muſt have beenjuſt 
as near her deſcending node, and was therefore eclipſed. 

The elements for conſtructing an eclipſe of the 
moon, are eight in number, as follow: 

1. The true time of full moon; and at that time, 
2. The moon's horizontal parallax. 3. The ſun's ſe- 
midiameter. 4. The moon's. 5. The ſemidiameter of 
the carth's ſhadow at the moon. 6. The moon's la- 
7. The angle of the moon's viſible path with 
the ecliptic. 8. The moon's true horary motion from 
the ſun. Therefore, 

1. To find the true time of new or full moon. Work 
as already taught in the precepts.— Thus we had the 
true time of full moon in May 1762 (See Example II, 
page 562) on the 8th day, at 50 minutes 50 ſeconds 
paſt three o'clock in the morning. 

2. To find the moon's horizontal parallax. Enter 
Table XVII. with the moon's mean anomaly (at the 
above full) 9* 2% 42” 429, and thereby rake our her 
horizontal parallax, which by making the requiſite 
proportions, will be found to be 57 22/7, | 

2, 4. To find the ſemidiameters of the ſun and moon. 
Enter Table XVII. with their reſpective anomalies 
the ſ1n's being 10* 79 27 459 (by the above example) 
and the moon's 9* 2® 42” 42; and thereby take ont 
their reſpetive ſe midiameters; the ſun's 15” 567, and 
the moon's 15” 38”, 
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Add the ſun's horizontal parallax, which is 
always 10%, to the moon's which in the preſent caſe 
is 57 23”, the ſum will be 57 33/, from which ſab- 
tract the ſan's ſemidiameter 15” 50%, and there will 
remain 41' 36” for the ſemidiameter of that part of 
the carth's ſhadow which the moon then paſſes throngh. 

6, To find the moon's latitude, Find the ſun's true 
diſtance from the aſcending node * already taught 
in page 566) at the true time of full moon; and this 
diſtance increaſed by ſix hens, will be the moon's true 
diſtance from the ſame node; and conſequently the ar- 
gument for finding her true Jatitude, as ſhown in p. 566, 

Thus, in Example II. the ſun's mean diſtance from 
the aſcending node was ©* 4® 49” 35”, at the time of 
mean full moon: but it appears by the example, that 
the true time thereof was ſix hours 33 minutes 38 ſe- 
conds ſooner than the mean time ; and therefore we 
muſt ſubtract the ſun's motion from the node (found 
in Table XII.) during this interval, from the above 
mean diſtance o' 4% 49 35”, in order to have his 
mean diſtance from it at the true time of full moon. 
Then to this apply the equation of his mean diſtance 
from the node, found in Table XV. by his mean ano- 
maly 10* 7® 277 45” ; and laſtly add fix ſigns : fo ſhall 
the moon's true diſtance from the aſcending node be 
found as follows : . 
Sun from node at mean full moon 


| © 4 49 35 

| 6 hours 15 35 

His motion ſrom it in 33 minutes 1 26 
33 ſeconds 2 

Sum, ſubtract from the uppermoſt line 17 3 


Remains his mean diſtance at true ſull moon 8 4 32 33 
o 


Equation of his mean diſtance, add 1 38 

Sun's true diſtance from the node © 6 10 32 
To which add $.-D: 0-0 

And the ſum will be 6 6 10 32 


Which is the moon's true diſtance from her aſcending 


node at the true time of her being full ; and conſe- 
2 the argument for finding her true latitude at 
that time.—Therefore, with this argument, enter 
Table XVI. making Lr between the lati- 
tudes belonging to the 6th and 7th degree of the ar- 
gament at the left hand (the us being at top) for the 
10“ 327 and it will give 22” 21” for the moon's true lati- 
tade, which appears by the table to be ſouth deſcending. 

7. To find the angle of the moon's viſible path with the 
ecliptic. This may be ſtated at 5 35”, without any er- 
ror of conſequence in the projection of the eclipſe. 

8. To find the moon's true horary motion from the ſun. 


__ With their reſpective anomalies take out their horary 
© motions from 


able XVII. and the ſun's horary mo- 
tion ſubtracted from the moon's leaves remaining the 
moon's true horary motion from the ſun : in the pre- 
ſent caſe. 307 527. 

Now collect theſe elements together for uſe. 


D. H. M. 8. 


1. True time of full moon in May, 1762 8 3 50 50 

0 7 106 
2. Moon's horizontal parallax © 57 23 
3. Sun's ſemidiameter o 15 56 
4. Moon's ſemidiameter o 15 38 
5. Semidiameter of the earth's ſhadow at the moon © 41 37 
6. Moon's trre latitude, ſouth deſcendi O 32 21 
5. Angle of her viſible path with the ecliptic 5 35 o 
$. Her true horary motion from the ſun o 30 52 


Theſe elemen's being found tor the conſtruction of 
the moon's eclipſe in May 1 762, proceed as follows: 


N O M V. 
Make a ſcale of an 


Sea. X. 


convenient length, as WY. Of calcula. 


fig. —＋ , and divide it into 60 equal parts, each part — * 


nding for a minute of a degree. | 

Draw the right line ACB (fig. 202.) for part of the 
ecliptic, and CD ndicular thereto for the ſouth- 
ern part of its axis; the moon having ſouth latitude. 

Add the ſemidiameters of the moon and earth's ſha- 
dow together, which in this eclipſe will make 57” 
15%; and take this from the ſcale in your compaſſes, 
and ſetting one foot in the point C as à centre, with 
the other foot deſcribe the ſemicircle ADB; in one 
point of which the moon's centre will be at the begin- 
ning of the eclipſe, and in another at the end thereof. 

ake the ſemidiameter of the earth's ſhadow, 41” 
37”, in your compaſſes from the ſcale, and ſctting one 
foot in the centre C, with the other foot deſcribe the 
ſemicircle KLM for the ſouthern half of the carth's ſha- 
dow, becauſe the moon's latitude is ſouth jn this eclipſe. 

Make CD equal to the radius of a line of chords on 
the ſector, and ſet off the angle of the moon's viſible 
path with the ecliptic, 5® 235”, from D to E, and draw 
the right line CFE for the ſouthern half of the axis of 
the moon's orbit lying to the right hand from the axis of 
the ecliptic CD, becaaſethe moon's latitude is ſouth de- 
ſcending.—lIt would have been the ſame way (on the 
other fide of the ecliptic) if her latitude had been north 
deſcending ;' but contrary in both caſes, if her latitude 
had been either north aſcending or ſouth aſcending. 

Biſect the angle DCE by the right line Cg; in 
which line the true equal time of oppoſition of the ſun 
and moon falls, as given by the tables. 

Take the moon's latitude, 32 21 from the ſcale 
with your copy and ſet it from CtoG, in the 
line CGg ; ond through the point G, at right angles 
to CFE, draw the right line PEGFN for the — of 
the moon's centre. Then, F ſhall be the point in the 


— — 


earth's ſhadow, where the moon's centre is at the 


middle of the eclipſe: G, the point where her centre 
is at the tabular time of her being full; and H, the 


point where her centre is at the inſtant of her ecliptical | 


oppoſition. 

Take the moon's horary motion from the ſun, 30“ 
529, in your compaſſes from the ſcale; and with that 
extent make marks along the line of the moon's path 
PGN : then divide each ſpace from mark to mark, in- 
to 60 equal parts, or horary minutes, and ſet the hours 
to the 5g ng dots in ſuch a manner, that the dot ſig- 
nifying the inſtant of full moon (viz. 50 minutes 50 
ſeconds after III in the morning) may be in the point 
G, where the line of the moon's path cuts the line that 
biſects the angle DCE. 

Take the moon's ſemidiameter, 15“ 384, in your 
compaſſes from the ſcale, and with that extent, as a ra- 
dius, upon the 2 N, F, and P, as centres, deſcribe 
the circle Q for the moon at the beginning of the 
eclipſe, when ſhe touches the earth's ſhadow at V; the 
circle R for the moon at the middle of the eclipſe ; and 
the circle S for the moon at the end of the eclipſe, juſt 
leaving the carth's ſhadow at W. 

The point N denotes the inſtant when the eclipſe 
began, namely, at 15 minutes 10 ſeconds after II in 
the morning: the point F the middle of the eclipſe at 


47 minutes 44 ſeconds paſt III; and the point P the. 


the end of the eclipſe, at 18 minutes after V.—At the 
greateſt obſcuration the meon as 10 digits eclipſed. 
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be mean Tine of New Moon, in March, Old Style; with the mean Anomalies of the Bun and Moon, and the *. 


mean Diſtance from the Moon's aſcending Node, from A. D. 1700 to A. D. 1800 incluſive. 

an N. Moor un's mean | Moon's mcan (Sun's mean 74 [Mean N. Moon Sun's mcan toon's mean Jun meanDilt 

in March, | Anomaly. Anomaly. \from the Node > | in March. | Anomaly. Anomaly, from tl. c Node 

D. H. M. s.. » % o Jo. 11 N S to 7 
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45 1 1782] 2 16 38 57 8 12 49 58010 10 43 5711 4 26 35 
1729118 3 45 44 8 28 48 39/10 20 44 12] 1 15 14 29 1783]21 14 11 371 9 112 10 9 16 21 0 13 9 3 
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1[737]19 16 26 4219 © 14 34½1 26 35 55| 6 21 37 2 [1791123 2 52 3909 2 38 7½0 22 12 460 5 19 32 37 
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ASTRONOMICAL TABLES for calculating ECLIPSES. 


I. Man New Moon, Cc. in March, New | 
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CABLE VI. The firſt mean New Moon, with the mean 
Anomalies of the Sun and Moon, and the Sun's mean 
Diſtance from the Aſcending Node, next aſter complete 
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ANATION Au USE or ThE SOLAR 
2 any LUNAR TABLES. 


Uss of the TAE of the EG ATI of Tine. 


ProsBLEM I. 
To convert apparent time into mean time, and the contrary. 


INCE the place of the Sun's apogee does not remain fixed 
8 in the ſame point of the ecliptic, but goes forward 16% 
every year, and conſequently about a degree in 55 years, the 
ſame equation of time will not ſerve accurately for many years con- 
tinuance. To remedy this deſect, we have here given two tables, 
one adapted to the 16th year of this century, at which time the 
Sun's apogee was in 8 S, the other to the year 1771, when 
the Sun's apogee was in 9® . Whence the equation of time 
may be readily found by proportion ; and that with ſufficient 
accuracy, not only for any intermediate year, but alſo for thoſe 
preceding and following, provided they are not diſtant from theſe 
above 60 or 100 years. The uſe of tables of this kind is ſo fa- 
miliar to aſtronomers, that it ſeems unneceſſary to enter into any 
further explanation of theſe; we ſhall therefore only remark, 
that the titles of the equation or algebraic ſigns ſtanding over 
them are what are to be uſed for turning apparent into mean time : 
bat the contrary are to be uſed for turning mean into apparent 
time. 

EXAMPLE. 

In the year 1756, April 30, 23*. 20. 28”, apparent time, the 
Sun's place was obſerved 1*. 119. 25” 84,6; the equation of time 
and the mean time are required. 

With the given place of the San, the equation of time anſwer- 
ing to the year 1716 is had = — 3“. 187; and anſwering to the 
year 1771 =— 3' 12; and conſequently to the given year it 
will be = —3' 14 ; and therefore the mean time is 23*. 17. 14”. 


Scuorivnm I. 

But if the equation of time be required either more accurately 
or for a time above 100 years diſtant from the limits of the 
tables, the mean longitude of the Sun muſt be found reckoned 
from the true equinox, and his true right aſcenſion by Prob. III. 
and VII. which follow hereafter, and the difference between the 
two is to be converted into time of the primum mobile. And if 
the right aſcenſion is greater than the mean longitude, the equa- 
tion ſo found is additive to apparent time, otherwiſe ſubſtractive. 


Scuorivm Il. | 
I ſay that the true equation of time is to be found by converting 
the difference abovementioned into time of the primum mobile, 
and not into mean ſolar time. For though the learned De La 
Caille preſcribes the latter method in his Solar Tables, yet it is 
eaſy to demonſtrate that the former method is the true one. 


UsE of the CaTALOGUE of PLAcEs, 
PrRoBLEM II. 


1. convert the time of the given place into the time of the meridi- 
an of the tables, or the contrary. 


THERE is given ina ſele& catalogue the difference in time of 
the meridians of 60 famous places from the meridian of the ta- 
bles, marked with the ſign + or —, the firſt of which denotes 
the place to be weſt of Greenwich, and the latter ſhews it to be 
eaſt of the ſame. Theſe ſigns are to be uſed if the time of the 
given place is to be reduced into Greenwich time ; but the con- 


—_ if Greenwich time is to be reduced into time of the given 
Place. 


Vol. II. 


T NO N Or -M © 


EXAMPLE, | 
Let the time at Gottingen be given 6*, 97. 38% the time Ga! 
anſwers to it under the mcridian of Greenwich is required ? 


, SE, i 
Since the difference in time of the meridians of 2 12 

Gottingen and Greenwich, by catalogue, is * 
Subtract it, on account of the ſign —, from the 2 , 28 

given time - . 4 2 3 


The remainder is the Greenwich time required $5.30. 6 


Scuorivnm I. 

I deduced the differences aſcribed to the cities of France” 
and the Netherlands from the geometrical meaſure of the French 
mathematicians, making allowance at the ſame time for the ſphe- 
roidical figure of the earth. The ſituation of the cities in Ger- 
many and ſome others I ſettled with particular care from eclipſes 
of the Sun and occultations of fixed ſtars by the Moon, The reſt 
I either determined from eclipſes of Jupiter's ſatellites and ec- 
lipſes of the Moon, or, where this could not be done, retained 
them as they are given in the Connoiſſance des Temps. 


N Scnorivum Il. 

In the ſame catalogue are inſerted the latitndes of the places, 
concerning the uſe of which, as well known, it is ſuperfluous to 
add any thing. The latitude of Gottingen, as given in the cata- 
logue, is that of the obſervatory of this city; the latitude of Nu- 
remberg is adjuſted to Hotfman's houſe, famous ſor the ſhop of 
geographical maps, I deduced both, but particularly that of Got- 
tingen, from my own obſervations. Concerning that of Nurem - 
berg, See Com. Soc. Reg. Gotting, tom. I. p. 373. 


UsE and EXPLANATION of the TasTESs of the Mor tox of 
the SUN. 
PROBLEM III. 
To find the true longitude of the Sun at any aſſigned time by the 
meridian of the Greenwich obſervatory. 

1. Fon the table of epoches, take out the epoches of the mean 
longitude of the Sun, the apogee, and the numbers I, II, III, IV, 
for the given year; or, if that is not there to the neareſt year that 
is ſet down Proceping the given year ; underneath which place 
the mean motions anſwering to the number of years elapſed ſince 
the epoch to the given time. 

2. Under theſe write down in order the mean motions for the 
day of the month, and for the hours, minutes, and ſeconds. 

3. Add up the numbers of the ſeveral columns, rejecting 12 8. 
or any multiple thereof, if they ſhould occur, from the two firſt 
columns, and rejecting thouſands from nam, I, II, III, IV, if they 
ariſe, And thus the mean longitude of the Sun will be obtained 
to the aſſigned time in the firſt column, the longitude of the Sun's 
apogee in the ſecond column, and in the others the numbers pro- 

r for finding the corrections ariſing from the actions of the 
Moon, Jupiter, and Venus, 

4. Subſtract the longitude of the apogee from the mean longi- 
tude of the Sun, the remainder is the mean anomaly of the Sun. 

5. With this anomaly enter the table of the equation of the 
Sun's centre, and take ont the equation of the Sun's centre with its 
proper ſign, and place it under the Sun's mean longitude, 

6, 4 the numbers I, II, III, IV, enter the tables, and hav- 
ing found the hundreds at the top or bottom, and the tens on 
the ſide, take out the correction or leſſer equations, cach with 
their proper number reſpectively, without neglecting the pro- 

rtional part, and let theſe allo be written under the Sun's mean 
ongitude, 

7. Apply theſe equations according to their titles or Ggns to the 


mean longitude ; the reſult is the true longitude of the Sun re- 
quired, 


d 


EXAMPLE. 


1 


EXAMPLE. 
If the Sun's true longitude be required to the year 1756, April 
20, 23* 17'. 14), mean time at Greenwich; the calculation per- 
according to the foregoing precepts will be as follows: 
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$cyuorivm I. 

The longitude thus found is computed from the true vernal 
equinoctial point, becauſe of the equation of the equinoxes being 
applied, which was taken out with number IV. But, in compu- 
ting the planet's and the moon's place, it is better to make uſe of 
the Sun's longitude as computed from the mean equinox, till their 
geocentric lonyitade is found; in which caſe therefore that equa- 
tion taken out with number IV. ſhould not be applied till then. 
Thus, in our example, the Sun's longitude reckoned from the 
mean equinox would be 1*. 11. 25”. 16,7. 


Scuo lien Il. 

When I was conſtructing theſe ſolar tables, I had in my view 
the tables of that learned aſtronomer Lewis de la Caille (who 
merits much commendation on this ſabje&) publiſhed in the year 
1758, and ſent me as a preſent from him. Upon examining 
them I found that they very nearly agreed with the many and 
careful obſervations made by myſelf from the year 1756 forward 
with an excellent mural quadrant, Wherefore it did not ſeem 
neceſſary for me to conſtruct ſolar tables intirely new, but only 
(availing myſelf of the labours of this illuſtrious aſtronomer) to 
correct his tables as far as my obſcrvations ſeemed to require. 
Accordingly I found the excentricity of the Sun's orbit, and con- 
ſequently the equation of the center, to require no ſenſible cor- 
rection. But, as to the epoches of the mean motion, particular] 
thoſe of the'Gun's longitude, I could not make them agree with 


my obſervations, till I had diminiſhed the ſaid epoch by near ſe- 
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ven ſeconds, Moreover a place of the apogee ſomewhat different 
from his ſeemed to agree better at leaſt with my obſervations 
which why I ſhould confide leſs in than thoſe of others did not 
appear. Laſtly, I had long before deduced from the theory of 
avity the diſturbances of the apparent motion of the Sun cauſed 
- the Moon, Jupiter and Venus, and found them ſuch as are here 
repreſented, belides ſome other ſmaller ones, which, being ex. 
tremely difficult to obſerve, I thought yt be conveniently ne- 
lected in calculation. As to the form of the arguments of theſe 
mall corrections, or numbers I, II, III, and IV, I . rendered it 
more ſimple by ſuppoſing the circle to be divided into 1000 parts, 
SCHOLIUM III. 

I muſt not paſs over withoot mentioning in this place, that all 
the mean motions both of the Sun and Moon in theſe tables 
ſuppoſe the annual motion of the fixed ſtars or of the preceſſi- 
on of the equinoxes to be exactly 50%, 3, and to depend there. 
on ſo much, that, if it ſhould appear proper to ſtate the motion of 
why wage ſlower or quicker, the mean motions of the Sun muſt 

all made flower or quicker by the ſame quantity : and there- 
fore you cannot, without ſubverting the whole fabric of the tables, 
increaſe or diminiſh one of theſe motions and at the ſame time 
leave the reſt unaltered, Thus, for inſtance, if the mean motion 
of the Sun, which I make in 60 Julian years to be c'. 09, 277, 
49,8 over and above the intire revolutions, ſhould ſeem proper 
to be corrected ſo as to agree with the tables of the learned De 
la Caille, in which that motion is found leſs by 169, 4, this cannot 
be done except the preceſſion of the equinoxes in 60 years, in- 
ſtead of 50“. 187 as it is in the tables, be reckoned leſs by the 
ſame quantity or only 50“. 19,6; and ſo much onght the Moon's 
motion alſo to be corrected. To explain the matter briefly, I 
would have it obſerved, that the mean motions of the Sun and 
Moon with reſpect to the fixed ſtars are laid down truly in theſe 
tables, ſo that there ſcarce remains a doubt of a few ſecotids in 
6o years; but whether they are alſo laid down juſtly with reſpect 
to the equinoQial points muſt be judged of from the motion of their 
preceſſion, which being 50'. 187 in 60 years, according to the 
opinion of moſt modern aſtronomers, the affirmative of the queſ- 
tion cannot be doubted. 

SCHOLIUM IV. 

Whenever therefore any phenomenon is concerned depending 
on the relative ſituation of a fixed ſtar and the Sun and Moon; as 
for inſtance, the occulation of a fixed ſtar, the motion of preceſ- 
ſion aſſumed in theſe tables muſt be made uſe of in computing the 
place of the ſtar. For this purpoſe that motion is added to the 
mean motion of the Sun, that the calculator may not be left in 
any uncertainty, nor have any occaſion to ſeek for it elſewhere, or 
loſe any time in computing it. 

Schorn V. 

To the ſame tables of the mean motions of the San, there is al- 
fo added the motion of decreaſe of the obliquity of the ecliptic, 
according to the quantity deduced from the theory of gravity. 
Hence the mean obliquity of the ecliptic is eaſily Aol , to any 
time, provided it be known for any one year, Now, from my 
obſervations made with great care with an excellent mural qua- 
drant, at both ſolſtices, in the years 1756, 57, and 58, I find the 
mean obliquity of the ecliptic to the beginning of the year 1756 to 


be 239. 28”. 16% which therefore ſhould be made uſe of in the 


preſent caſe. 
PROBLEM IV. 


To find the mean and true obliquity of the ecliptic to any afſgned 


time. 

1. From the column that lies fartheſt to the right hand, 
take out the decreaſe of the obliquity of the ecliptic, anſwering 
to the number of years intervening between the given time and 
the year 1756; which add to 237%. 28'. 16%, if bo given time 
precedes 1756, but ſubſtraR, if it follows the ſame, and __ 

obliquity 


4 4 


8.1L 


sbliquity of the ecliptic will be obtained to the beginning of the 
year; Which is caſily reduced to the elapſed time of the given 
year, by ſubſtracting one tenth of a ſecond for every three months. 

2. By means of the tables of epoches and mean motions, 
and num. IV. with which take out the equation from the table 
intitled Nutation, and apply it according to its ſign to the mean 
obliquity juſt ſoand, and you have the true or apparent obliquity, 

EXAMPLE. 

What was the true obliquity of the ecliptic in the beginning 
of September 1671. 

Becauſe from this year to the year 1756 there are 


clapſed 85 years, the decreaſe of the obliquity 36,8 
will be found for 80 years - - 

For 5 years - - 2,3 

And conſequently for 85 years - . 39,1 


Which added to 239. 28”. 16% o gives the mean obliquity of the 

ecliptic 23%. 23” 55% f, and in the month of September 239. 28“. 
4.8. 

oy num. IV. to the epoch 1669 is - - - 386 

The motion for 11 years = - 591 

For the beginning of September 36 


Therefore num. IV. to the given time, rejecting 1000, is 13 
To which the correſponding correction or nutation is 49%, 6, 
which, being added to the mean obliquity 239. 287. 54,8, gives 
the true obliquity 23*. 29”. 4,4. 
ScnoLIUM I, 

But if the mean obliquity is to be found from the true, it is 

evident that the nutation muſt be applied with a contrary ſign. 
SCHOLIUM II. 

The maximum of nutation 9,6, according to which this table 
is conſtructed, exceeds a litile that which is commonly aſſumed, 
the laws of attraction requiring ſuch increaſe, and the obſerva- 
tions at the ſame time favouring it, 

PROBLEM V. 
Te find the logarithm of the Sun's diſtance from the earth at any 
aſſigned time. 

1. If the mean anomaly of the Sun, with the numbers I, II, 
III, are not already known from a calculation of the Sun's longi- 
tade, they muſt be ſound by prob. III. 1. 2. 3. 4. 

2. With the mean anomaly take out the logarithm of the diſ- 
tance in the ecliptic hypotheſis. 

3. To this apply the corrections taken with the numbers I, II. 
III, out of their reſpective tables, the reſult is the true logarithm 
of the diſtance. 

EXAMPLE. 
In the example of prob. III. the mean anomaly of 


the Sun was 10*, 1“. 27. 49% wherefore the un- > 0.0033 36 
correQed logarithm is - - - 


Nam. I. 69. gives „„ „„ 15 
Num. II. 565. - — — — ö 8 
Num. III. 813. - - — — 5 


Therefore the logarithm of the true diſtance 0.003838 
| SCHOLIUM. 
Theſe logarithms are adapted to a mean diſtance = 1, where- 
e to prevent the logarithms of numbers leſs than unity from 
eoming ont negative, their index is ſuppoſed to be increaſed by 
ten, which therefore muſt be again rejected, when the caſe re- 
quires it. 
PROBLEM VI. 
To find the apparent ſrmidiameter, and alſo the hourly mation If 
the Sun, to any aſſigned time. 
Both are readily had, if the mean anomaly of the San to the 
given time be known or firſt found by prob. III. 


T R OG N O’ RF-2-0% 


EXAMPLE. | 
In the example of prob. III. the mean-anomaly f „ 


the Sun was - 10. 1. 2. 49 
Wherefore the apparent ſemidiameter of the San is 15. 54,8 
And his true hourly motion - - 2. 25,2 


SCHOLIUM. 

The ſcmidiameter of the Sun, as here given, is ſaited to the 
ſuppoſition of the ſemidiameter at the mean diſtance being 16”. 
24,8; which quantity I have inferred from above 130 obſervations 
made with the mural quadrant, which did not ſeem ill- adapted 
for this purpoſe. 


PxoBLEmM VII. 
The longitude of the Sun or any point of the ecliptic, and the obli- 
quity of the ecliptic being given, to find the correſponding right 


aſcenſion, 


1. With the given longitude look for the reduction and its mu- 
tation or change. | 
- 2. Say, as 60%: is to this mutation: : ſo is the difference be- 
tween 230. 28“. 159,0 and the given obliquity, to a fourth num- 
ber, which added to the reduction juſt found, if the given obliquity 
be greater than 232. 28”, 15%, o, or ſubſtracted from it, if the ob- 
liquity be leſs, will give the reduction corrected. 

3. Therefore apply this according to its ſign to the longitude, 
and you will have the right aſcenſion Nebel 

EXAMPLE. 

Let the longitude of the Sun be given 15. 11. 25”. 10% 3, and 
the obliquity 239. 28”, 79,0, the right aſcenſion is required, 

With the given longitude the reduction is found — 29. 26”. 19%, o 

And its mutation - - 12,7 

Since therefore the given obliquity differs 8 from 239. 280. 
15%,0, ſay, as 60%: is to 12/7 :: bois 80: toa 4th number, 1/7, 
which being ſubſtracted, leaves the true reduction c'. 2 26.71 77 3 
And therefore the right aſcenſion required 1.8.5853 „0 

Or, - 3858 53,0 
PROBLEM VIII. | 
The right aſcenſion of the Sun or a point of the ecliptic, and the 
obliguity of the ecliptic being given, to find the correſponding lon- 
tude, 

1. With the right aſcenſion increaſed by three ſigns, find the 
proper reduction in the very ſame manner as in the preceding 
problem, for the given obliquity of the ecliptic, and from the 
ſame table. 

2. Apply this according to its ſign to the given right aſcenſion, 
and the required longitude- will be found. 

EXAMPLE, 

If the given obliquity be 239. 28”, o, and the right aſeen- 
ſion 38s, 58”, 53,0, or 1*. 89, 58”. 53% o, adding three ſigns to 
this we ſhall have 4*. 8. 58”, 53,0, and therefore by the reduc- 
tion + 29, 26“. 19%, with the mutation 12/9. Then ſay, as 
60%: is to 1249 :: ſo is the difference of the obliquities, 87: to 
a fourth number, 1,7, which, ſubſtracted from + 29. 26”. 19% 1, 
leaves the true reduction + 2®, 26”. 1% 4; hence the longitude 
required is 1*. 119, 25”, 10% 4. 

PrzxoBLEM TX. | 

The obliquity of the ecliptic, and the longitude of the Sun or 4 

point of the ecliptic being given, to find the correſponding decli- 
nation. 

1. With the given longitude find the deelination with its mu- 
tation or change. 

2. Say, as 60%: is to this mutation : : fo is the difference be- 
tween 232. 28”, 15% o, and the given obliquity: to a fourth num- 
ber, which added to or ſubſtracted from the declination juſt found, 
according as the given obliquity is greater or leſs than 239. 28”. 
15,0, will give the declination required; which will be north 
if marked in the table with the Ggn +, but ſouth if diſtinguiſhed 
with the fign —. 

\ 


EXAMPLE. 


9 


EXAMPLE. 

Let the logitade be 1*. 119. 25. 10,3, and the obliquity 
23%, 2%, %o, the declination is + 159. 16”, 234,o0, and the 
mutation 3% 7. And as 60%: is to 37,7: : ſo is 8% o to a fourth 
number, 5% o, which, becauſe the given obliquity is leſs than 
23". 28 15,0, muſt be ſubſtracted from 15*. 16”. 387,0; Hence 
the true declination is 15%. 16”. 33%,0 +, or north. 


PaoBLEM X. 
The obliquity of the ecliptic and dechination of the Sun being given, 
to find his longitude. 

1. Enter the table, with the given declination, and take out 
the mutation anſwering to it. 

2. With this mutation aud the difference of the obliquities 

find, as in the preceding problems, a fourth number, which ſub- 
ſtract from the given declination, if the given obliquity be great- 
er than 23*. 28”, 15% o, or add, if it be leſs; the reſult will be 
the decliuation, ſuch as it would be if the obliquity was 230%. 28”. 
IS”, 

3. With this declination enter the ſame table again, and by 
making proportion find the longitude, 

EXAMPLE. 

On the firſt day of May 1756, the Sun's declination was ob- 
ſerved 15®. 16”. 34% 4 north, and the obliquity of the echptic 
was 23%. 28”, /. o, the longitude of the Sun is „ e 

Since this declination has the mutation 37”,7 ibed to it in 
the table: ſay, as 60%: is to 37,7 :: ſo is 8 : to a fourth num- 
ber $4 therefore the declination would be + 15% 16.39% 2, 
if the liquity was as great as it is ſuppoſed in the table; where- 
fore from the ſame table the longitude of the Sun will be found 
either 15. 119. 25'. 11'',4 or 4s. 18. 34'. 48% 6; but ſince in 
the month of May the Sun is in the aſcending ſigns, the firſt 
only in this caſe is the true one. 


The obliquity of th a hacked ht aſeenſi 
e obliquity of the ecliptic, and the longitude or right aſcenſion 
of — 7A of the ecliptic being „- find the os between 

the ecliptic and the parallel to the equator pa 121 thro' that point. 
1. If it be the longitude which is given, find the right 
aſcenſion by problem VII. 

2, With the right aſcenſion ſo found, or given, and increaſed 
by three ſigns, find the declination by problem IX. which, only 
with the change of its name, will repreſent the angle between the 
ecliptic and the parallel. And according as the ſign is + or —, 
the ecliptic will aſcend above, or deſcend below the parallel. 

| EXAMPLE. | 

Let the given right aſcenſion be 38%. 58“. 53% o, which, in- 
creaſed by three {igns, becomes 4*: 8. 58”. 537,0. Hence by 
problem IX. for the obliquity 239. 28”. % o, there will be found 
180, 27. 1,4 +, wherefore ſo much the ecliptic is inclined to the 
parallel, and aſcends above it, or towards the north. 


PxoBLEmM XII. 
The Sun's diſtance from the zenith bring given to find his parallax 
8 in a vertical —— . 

This, which is alſo called the parallax in altitude, is eaſily 
found from its proper table, and 1s uſeful either for converting 
the obſerved diſtance from the zenith into the true, or the con- 
trary. In the firſt caſe it is to be ſubſtracted from, and in the lat- 
ter added to, the diſtance from the zenith. 2 
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Uss and ExrIANATIo of the TanLs of AsTRONOMcA, 
RE#FRACTIONS, 


PzozBLEM XIII. 


The apparent diſtance of a celeflial «bjeft from the zenith, and th 
temperature of the air ſhewn by the barometer and thermomese- 
being given, to find the refratiion. 


Ir is not the buſineſs of this place to treat largely of the nature 
of the aſtronomical 7 — explain the <Arh theory of 
them. But fo much it ſcems r to premiſe, that the refrae- 
tions greatly depend on the viciſſitudes of the atmoſphere, and 
on its heat and elaſticity ; and therefore it is neccilary for oh- 
ſervers, at the ſame time that they obſcrye the altitude or zenith 
diſtance of a ſtar, to take notice alſo of the ſtate of the atmoſphere 
as ſhewn by the barometer and thermometer, and write it down 
in their journal. For ſince the modern practical aſtronomy iz 
brought to this pitch, as to be almoſt wholly employed in ſearch. 
ing out little niceties, and correcting ſmall errors, erly over- 
looked, ſo neither is it proper to diſregard thoſe, which 
affect obſervations from the variableneſs of the refractions. 
table, which ſerves for computing the true refractions to any tem- 
perature of the air, in any part of the earth, requires the height 
of the barometer to be noted to twelfths of an inch or lines of the 
Paris foot, andthe height of the thermometer according to Reay- 
mur's ſcale: ſo that if the obſerver ſhould make uſe of a different 
meaſure, it muſt be firſt reduced to this before the re fraction is 
computed . | 

The firſt column of the table of refraction contains the refrac- 
tion anſwering to every degree of zenith-diſtance, for that ſtate 
of the air, in which the height of the mercury in the barometer 
is 28 inch. o lin. and that of Reaumur's thermometer 16 degrees 
above the freezing point. The ſecond and third columns ſhew 
the variations of the refraction, the former for 10 lines of the 
barometer, and the latter for as many degrees of the thermome- 
ter; whence the proportiozal part is eaſily had for any other 
number of lines or degrees, Now the refraction is greater than 
the tabular one, and therefore the proportional part is to be added 
if the barometer is higher than 28 inches; the refraQion is alſo 
3 if the thermometer is lower than 10+; but in the oppo- 

ite caſes the refraction is leſs than the tabular one. But the uſe 


of the table will better appear by an example than by any further 
explanation, 


EXAMPLE. 


Let the obſerved zenith-diſtance be 700. 20. 5”, the height of 
the barometer being 27 inc. 51. and that of the thermometer 4 
degrees above the freezing point; the refraction is required. 

By the table, the refraction anſwering to the ads 
zenith diſtance 709. 200. 5% is 2'. 39's 
And the variation hereof, for 10 lines of the barometer 4, 3 
, For 10 degrees of the thermometer 7, 4 
But as the given ht of the barometer wants 7 lines of 28 inc. 
ol. ſay, as 101. is to, 4,8, fo is 71. to a fourth number, 3",4 ; fur- 
ther, ſince four degrees of the thermometer differ 6 degrees 
from 10 degrees, ſay, as 10 is to % 4, ſo is 6 to a fourth num- 
ber, 4,4. Hence the true refraction will be 2. 39"%,2 — 3%, 
＋4%ñ 4, or 2'. 40'',2; the firſt correction being ſubſtracted on ac- 
count of the given height of the barometer being leſs, and the 
ſecond correction additive, becauſe the thermometer was lower 
than the tabluar ones, a 
n 


— 
„* mY 


+ A note is added, atthe bottom of the table, ſhewing its luden to the Engliſh meaſure of length, and to the ſcale of Fahrenbeit's 


thermometer. 
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In a nete at the bottom of the table of aſtronomical refractione, 


we have referred that table to the height of the barometer expreſled 


in Engliſh meaſure, and tothe ſcale of Fahrenheit's thermometer, 
to the ſollowing effect: This table alſo anſwers to the height of 
« the barometer 29,6inches, Engliſh meaſure, and to 50® of Fah- 
« renheit's thermometer; or to the height of the barometer 30 
« Engliſh inches, and 55* of Fahrenheit's thermometer. Aud the 
« column of variation of refraction for 10 lines of the barometer, 
« Paris rcaſure, anſwers to a difference of g-10ths of al inch Eng- 
lich meaſure, from the given height 29, 6 or 30,00 inches; and 
the column of variation of refraction of 107 of Reaumur's ther- 
« mometer anſwers to a difference of 20 of Fahrenheit's thermo- 
« meter from the given degree 30 or 559.” But the author, in 


the iſt ſcholium of this problem, having obſerved, that it is not 
ſafe to uſe proportional parts in zenith-diſtances exceeding 80 de · 
grees, and having therefore Ccclivered the algebraic formula of 
refraction upon which the table was conſtrued, directs the re- 
fraQtion io be theuce deduced by direct calculation in that caſe; 
it may therefore be uſeful to reduce the formula to the Engliſh 
meaſure of length, and the ſcale of Fahreuheit's thermometer. 
Therefore, | 

Let the apparent zenith-Ciſtauce be put =# | 

The height of the batometer expreſſed in Engliſh inches= 8 

And the height of Fahrenheit's thermometer == 9. 

And ſubſtituting the values of 5 =, 9383 f, aud =8# — 32 
in the formula, we ſhall have 8 


Refr.= n 28 col. * 12142 co. T9 


(170, 024836) 
74,4085 (in, . 


17,6029 


(140,0024839 ) ; 


(17,143, col. 40 


(1+ N | / 0 nent e 


400 053) 


The computation may be very conveniently made from this formula (in a ſimilar manner to what Mayer has ſhewn with reſpe& te 


the other formula) as follows : 


, 1 4 
{IH —— 
32 — 


17,143 coſ. 


find an angle „ whoſe tangent is 
74˙% 408 Þ ſin. Stang. & 


) and the refraQtion is = 9 6 ) 
, 14 — — 


400 60009 - 


EXAMPLE. 


On the 5th day of July 1756, the barometer ſtanding at 29,485 Engliſh inches, and Fahrenheit's thermometer at 56 degrees, the 
zeuith-diſtance of > m was obſerved at Gottingen 887. 7'. 34,0; the refraction is required. | | 


being 05 . Pirtrempoog3)i=d(ug 3907) and 


400 


And hence UW - - — 
and A * - = - 
Moreover log. tang. 4 w - 


log. 74% 408 - — 
log. g or log. 29,485 
log. fin. # * 


Compl. ar. log. (1. 13907): 4 
Whence log. refr. - 


And the refraQtion ſought 


Vol. II. 


Log. J, 12907 = 0.02827 
Compl. ar. log. 17,143 = 8.76592 
Compl. ar. log. coſ. / = 1.48546 


Therefore tang. « = 10.2796 5 
= 620. 17. 26 
- = * $49 2 31 . 8 . 43 


= 3-03744 
. = 10g0,o or =18', 10% 


Free Cn 


e e. 
Cu. Mason's MAXIMA or EQUATIONS for Long. ). 


Let g San's mean anomaly, 
Sun's true place. 5=Moon's equated place from San's true 
j=Moon's equated diſtance corrected by the variation from 


Annual Eq. D M. Aan. 4 21. 41”,5 S. Arg. — 1,3 S. twice Arg. Arg. © Anom. 
An. Eq.) & - - ++ 9. 11",68, Arg. — 6,75. twice Arg. Arg. O Anom. 
1. Eq. Long. - - + 11. 8%6 S. Arg, — 8% 9 S. twice Arg. Arg. © Anom 
2. Eq. Long, - — 55% S. 27 2 - Arg. 2 D 4 © + © Anom, 
3. Eq. Long. — V. 15,38. 2: - - - Arg.2 ) 4 © — © Anom. 
4. Eq. Long. - + 57,8 8.24 p - - - Arg.2 54875 M. Anom, 
5. Eq. Long. - —— 80.2%,4S8. 29—p + 35,15. 44 —2p Arg. 2 Ja © — ) M. Anom. 
6. Eq. Long. - + 2. 3% 5 S. 2 —pt+c - - - Aryg.2 Ja © — JAn. + © Anom. 
7. Eq. Long. - - + 40/!,5 S. 2 —p—c - - Arg.2 Ji © — JAn.—© An. 
8. Eq. Long. - + 42% 8. p— - - Arg. YM. An.— OM. Anom. 
9. Eq. Long. 22%) S. — p —57% 48. 2 — 2p Arg. Di — DM. Anom. 
10. Eq. Long. - — G64", $.24—2% - - - Arg. © —8 or Long. © — Long. g 
11. Eq. Long. - — 17, 8. 4 - - - Arg. a © + © Anom 
12. Eq. Long. - — 3½%1 S8. — - 3 Arg. ) 4 © —© Anom 
13. Eq. Long. — — 3,7 8. 2 4 2p - - Arg. 2 Ja © + 2) M. Anom, 
14. Eq. Long. - + 12/48. 44 —P . - Arg. 4 Ja © — Þ Anom. 
15. Eq. Long. ”  — 619,38. 24 —2p - - Arg. 2 Jag — 2 Amom. 
16. Eq. Long. - + 81,328. 2 — 2 7p - - Arg. 290 40 —2 Di 8 + Anom. 
17, Eq. Long, - — — 5%3 S8. 2 —24— p - Arg. 2040 — 20 ig — D Anom. 
18, Eq. Long. - oY 7,7 8. =» - - - Arg.) 8 
— 6. 18'.140,2 8. % - - arg. Anom. corrected by all the 
19. Eq. Long. or Eq. )'s >+ 12'. 56% S8. 2 - oregoing Eq. and the Ann. Eq. 
Center — 36% 2 8. 35 - - of ) Anom, 
iz — 1. 5%, 4 S. Arg. or S.s - - | 


oil +35'.41",2XS.2 Arg. or S. 2 5 
. By. nnn? [5 5% x S. 3 Arg. or S. 3 


+ 8% 6 Xx S. 4 Arg. or S. 47 
+ 1,8 24,1 S, 2 pg —P - wy 


21, 9. gives ) place 


n her orbit 

22. Eq. Reduct. to the 
Ecliptic 

23. Equinoxes 


— 6'. 4% 7 S. Arg. or S. 2, 4 
187%, 8. 4 2 ad - 


p=Moon's mean anomaly, p=Moon's anomaly corrected. «=Moon's mean diſtance from the 
. dJ=Moon's mean diſtance from the place of node corrected. 
e correct place of the node. 


preceding Equations — O Long. 


- * Long. corrected by all the 


Arg. 2048 — ) Anom. correct. 


Arg. ) correct. — & correct. 
Arg.) 8 


Cu. Magox's MAXIMA OT- EQUATIONS or J's LATITUDE. 


1 Eq Lat. + 3“. 8“. 44",5 Bs : : : 

| _ 3548. 3 9 

2 EJ. + 8'. 48,4 1 . - 
. * 1 py — - - 

"= - x 2 7 5 ny - - - 

{ Eq, - 25,1 S. — 2 p - - 

6 Eq. - + 7% S. „ —3P = 

7 E 9. — 9, S. 25 —p+c - 

8 E dg. — 3,7S.2@—p—c - 

9 Eq, - — 21,2 S. 2 G—p+P Fe 

10 Eq. - + 15,0968. 25— — 2p 

11 E949. — 528. 238 — — 2p -=« 


PRECEPTS for Calculating the Moon's PLrace by Mr Maſon's 


Arg. ) in Orbit — g correct. 
Arg. 2) in Orbit 4 © — Arg. 1. 


Arg. 
Arg. 
Arg. 


Arg. 


Arg. 
Arg. 
Arg. 
Arg. 
Arg. 


Arg. 1 — © Anom. 

Arg. 1 — ) Mean Anom. 
Arg. 4 — ) M. Anom. 
Arg. 5 — ) M. Anom. 
Arg. 2 + © Anom. 

Arg. 2 — © Anom. 

Arg. 2 + ) M. Anom. 
Arg. 2 — ) M. Anom. 
Arg. 10 — ) M. Anom. 


Luxar TaBLEs. 
EXAMPLE. 
Let it be required to find the 's longitude and latitude, with 
her horary motiou and parallax for the year 1 791 N. S. on the 4th 
of Feb. at oh. 5'. 3“ mean time at Greenwich. 


PRECEPTS. 


1. Find the true longitude of the Sun, by the ſolar tables pre- 
ceding, to the aſſigned time, reckoned from the mean equinox ; by 
omitting the laſt of the four {mall equations or the equation of the 
equinoxes, together with his mean anomaly. By theſe tables you 
will find the true longitude of the Sun for the given inſtant to be 

10%. 15%. 43'. 2/'.=© long. and 
3 


=© mean anomaly, 


2. From the tables of the epochs, take out the mean motions of 
the moon's mean longitude, mean anomaly, and mean long. of 
her aſcending node, for the year, month, day, hour, minute and 
ſecond of the given-time ; placing each in their reſpeQive co- 
lumns, and under the moon's mean-longitude, place her accele - 
ration found in the table of Epochs. 

Addupthe the numbers in the columnsof mean Jong. and mean 
anomaly, 2 twelve ſigns whenever they occur and ſetting 
down the remainder, and yon will have the mean longitude of 
the moon and her mean anomaly. But from the epoch of the 
node in the third column, ſubſtract the ſam of all the numbers 
placed under it, which yon have collected from the tables for 
months, days, hours, &c. and you will have the mean , 

v 


2 3 5 2, 


Hats + z % 


„ I = T 
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of the moon's aſcending node. Thus yon will have in the propo- 
ſcd example, | 
10*, 26%. 8. 12'',2=m. Long.) 
9 12 538 36 $=m. Anom. 
6 25 28 33 S9 88. 

3. Make two columns for receiving the paſiiive and negative 
equations of the moon's longitude to be collected from the tables 
with their proper arguments placing cach in their proper columns, 
according to the figns of the tables. 

4. The argument of the firſt table for the J's long. is the mean 
anomaly of the Sun, viz. in this example 7. 5®. 12“. 30””, with 
which you will find — 6“. 31 9 to be placed in the column of ne- 
gative equations. ; 

5. If you ſubſtra& the true longitude of the Sun, viz. 10˙. 15*. 
43/. 2/'. from the mean long. of the Moon, you will have the 
mean diſtance of the Moon from the Sun = of. 10%. 25”. 10”.; to 
and from the double of which, viz. o'. 209. 507. 20/7, add and 
ſabſtra& the firſt argument, or ©'s m. anom. = 7*. 5%. 12“. 30“. 
and you will have the ſecond and third arguments reſpectively; 
that is, for the ſecond argument 7. 26. 2”. 50, by which you 
will find in the ſecond table for the Moon's longitude the equa- 
tion + 46% „4 to be placed in the column of poſitive equations in 
this example; and for the third argument you will have 5*. 15˙. 
37. 50, with which, you will find in table the third =— 18”. 7, 
for the column of negative equations, 

6, To and from twice the Moon's mean diſtance from the Sun 
O'. 209, 50“. 20%, add and ſubſtract the mean anomaly of the 
Moon and you have the fourth and fifth argument; that is, for 
argument 4th in this caſe, 10*. 3. 49. 65“, to which you will 
find — 48“. in the fourth table; and for the fifth argument 
you will have 38. 7*. 51”. 34,3, by which you will have — 3*. 
19'. 52'',5 from table 5th, called the Evections. 

7. To and from the fifth argument, viz. 3*. 7. 51' 33.5, add 
and ſubſtract the firſt argument, and you will have 10. 139. 4“. 
6''5 for the ſixth argument, and 8˙. 20. 39“. 3 5, for the ſeventh 
argument by the firſt of which you will find — 17. 30% , and by 
the latter — 41”, 3. 

8. From the mean anomaly of the Moon ſubſtract the firſt ar- 
gument or the Sun's mean anomaly, and you will have 2*. 79. 46“. 
16",5, for the eighth argument, with which, entering table 8th, 
you will find + 38",9, for the equation. 

9. From the mean diſtance of the Moon from the Sun, ſubſtract 
the moon's mean anomaly and you will have 2. 27®. 26”. 24%. 
for the _— argument, with which in table gth, you will have 
+17'',0, | 

10. From the mean long. of the Moon's node ſubſtract the true 
long. of the Sun and you will have the tenth argument, viz. 8*, 
197. 45'. 31”, with which you have in table 10th, + 39” 2. 

11. To the Moon's mean diſtance from the Sun add the Sun's 
anomaly, and you will have 7*. 159. 37. 40”, for the eleventh 
argument, with which entering table 11th, you will find + 12“, 1. 

12, From the Moon's mean diſtance from the Sun ſubſtract the 
Sun's mean anomaly, and you will have 5*. 5%. 12“ 40”, for the 
twelfth argument, with which you will find in table 12th, — 1,3. 

13. To twice the Moon's mean diſtance from the Sun add twice 
the Moon's mean anomaly, and you will have the thirteenth argu- 
ment, viz. 7. 16. 48“, with which you will find in table 13th, 
the equation + 2,7. | 

14. From four times the Moon's mean diſtance from the Son 
ſubſtract the Moon's mean anomaly, and you will have 3. 280. 
42 for the fourteenth argument, with which you will find in 
table 14th, the equation, + 10”,9. | 

15. Subſtract thelongitude of the Moon's node from the) 's mean 
longitude, and you will haye her mean diſtance from her node, 
VIZ. 4'. 09, 39. 39“, from the double of which, viz. 8˙. 109 
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19'. 18”, ſubſtract the double of the Moon's mean anomaly, 
viz. 6*. 25. 57”. 33”, and you will have 1*. 5%. 21” 45”, forthe 
fifteenth argument, with which you will find — 3 6 for the 
equation in table 15th, 

16. From the fourth argument, viz. 10*. 3. 497. 7”, ſubſtract 
twice the Moon's mean diſtance from her node, and you will 
have 2*. 29. 29 49”, for the ſixteenth argument, with which 
you will find 7, 4, for the equation in table 16th, 

17. From the fifth argument 3*. 7. 57”. 334,5 ſubſtract twice 
the Moon's mean diſtance from her node, viz. 8*. 1. 19“. 18%, 
and you will have 7. 69, 22. 15,5 for the ſeventeenth argu- 
m_ with which you will find + 3,2 for the equation in table 
I 7th, | 

18. The mean longitude of the Moon's node is the cighteenth 
argument, viz. 6*, 259. 28”. 33”, with which take out the equa- 
tion 37,23 from table 18th. 

19. Now add up the two columns of pu and negative equa- 
tions ſeparately and the difference of theſe ſums with the ſign of 
the greater is the ſum of theſe eighteen equations of Jongitude. 
In the preſent caſe, the ſum of the poſitive equations is + . 
58,4, and the ſum of the negative equations is — 1. 29“. 52,8, 
and their difference with the ſign of the groater is — 19. 267. 
54,4 for the reſult of the whole eighteen preceding equations. 

20. The next thing to be done is to corr& the Y's mean ano- 
maly, for which purpoſe you have a table at the beginning of 
the lunar tables, try argument being the Sun's mean ano- 
maly), which is called the Annual Equation of the Moon's mean 
anomaly, Enter this table with its proper argument, the Sun's 
mean anomaly, viz. 7*. 5%. 12', 30%, and you will find — 12”. 


46”, which added to — 1. 26“. 54% 4, the ſum of the eighteen 


preceding equations found before, will give — 1. 29”. 40% 40 
for the total correction, which applied 3 to its ſign to 
the Moon's mean anomaly will give 97. 117. 19/. % f the Moon's 
anomaly corrected, which is the argument of table 19th, entit- 
led, the Equation of the Moon's center, where you will find 


the equation of the center = + 6. 5”. 23½ o, which add to the 


reſult of the eightecen equations, and you will have + 4®. 38”. 
28,4 for the reſult of the nineteen preceding equations. 

21. Apply this amount of the nineteen equations, viz. 48. 38”. 
28,4 to the mean diſt. of the Moon from the Sun, viz, of. 109. 
25”, 10%, and you will have the argument of table 20th, entitled 
the Variation, viz. C'. 155. 3“. 38,4; or, which is the ſame 
thing, apply this reſult of the nineteen equations to the Moon's. 
mean longitude, and from the corrected longitude ſubſtra the 
Sun's true longitude, and you will have the ſame argument of 
table 2oth, with which enter table 20th, and you will find 17”. 
35,4, which apply to the aforeſaid ſum + . 38”. 287,4, and 
the ſam will be 4®. 56', 3/8, which applied to the mean longi- 
tude of the Moon, viz. 10“. 269. 8. 12,2 according to its ſign, 
will give 11˙. 1. 4”. 16, for the correct longitude of the Moon, 
in her orbit. | | 

22. Now correct the longitude of the Moon's node, by enter- 
ing the table for this purpoſe at the beginning of the lunar tables, 
entitled, the annual equation of the Moon's node, with it proper 
argument, viz. the Sun's mean anomaly, viz. 7. 5. 12“. 30%, 
and you will have 5”. 24,7, which applied to the mean longitude 
of the node 6*. 259. 28”. 33,4, according to its ſign will give 
6˙. 259. 230. 8,7 for the equated long. of the Moon's aſc. node. 

23. From the correct longitude of the Moon, viz. 11*. 19. 4. 
16%, ſubſtract the equated longitude of the Moon's node, viz. 
6˙. 259. 230. 81.3, and the remainder, viz. 47. 5%. 41”. 79,7, will 
be the equated diſtance of the Moon from her node; from the 
double of which, viz. 8*. 119. 22. 15% 4 ſubſtract the Moon's 
corrected anomaly, viz. 97. 11. 197. 6,1, there will remain 
11˙. 0, 3“. 9% 3 for the twenty-firſt argument, with which * 

| 8 


A 


5 
the 21% talle, zd you will find — 42% o for the equation, which 
ppl to the correct longitude of the Moon, viz. 17. 19, 4“. 167, 
and you will have her longitude in her orbit farther corrected, 
vite $3. 1B 3 24" 

24. From her longitade in her orbit now found, 11*. 19. 3“. 
14. ſubſtract the equated or correct longitude of her atcending 
uode, fornd by the 22d precept, viz. 6“. 259. 23%. 8“, 3, aud you 
will have 4*. 5*. 4g. 25.7 ior the argument of the 224 table, 
entitled Reduction, in which you will 6ad the cquaion +6, 
26%. 
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25. Laitly, with the mean longitude of the Moon's node, no 
corrected, Viz. G. 259, 25”. 33“ as the argument, enter the table 
entitled, the equation of the equinoctial points, and you will 
find + 77,7, which together with the equaijon laſt found + . 
26,7 being added to the Moon's laſt corrected longitude in her 
orbit, viz, 11”. 1. 3'. 34%, will give 11. 17. 107. 9 for the tree 
longitude of the Moon reduced to the ecliptic, and computcd from 
the apparent equinox. ; 


— 


* the Arguments aud Equation in the following Table for finding the Longitude of the Moon at the time propoſed, 


Equat. Equat. 
+ — 
© Mcan Anomaly "Arg. 1. 76, , 12, 30 — , &, 31“ 
2 ) 4 © + OM. Anom Arg-1t. 7 26 2 80 + c 46d 
2 Þ 4 © — © M. Anom Arg. 1. 5 15 37 30 — 18 
25410 + DM. Anom Arg-iv. 10 3 49 6g _ 48 
2 } 4 © — p M. Anom. —.- 7 = 205 — I 19 52 
2 } 4 © — p M. Anom. + © An Ag. u. 10 13 4 60g — 1 30 
2 340 — J's M. Anom. —©'s M. An. Arg.vit. 8 2 39 34 — 41 
D M. Anom. — ©'s M. Anom, Arg. vin. 2 7 46 16,5} + 38 
M. Diſt, ) 4 © — J's M. Anom. Arg. s. 3 27 26 24 + 17 
Meau Long. £3 — M. Long. © Arg. 4. 8 9 45 31 + 39» 
h a © + © Anom. Arg- $1. 7 15 37 40 + I2 
Y a © — O Anom, Arg. $6. 5 $£ $03 40 — 1 
2 040 +2 ) M. Anom. Arg. Ini. 7 16 48 + 2,7 
4 } a © — D's M. Anom. Arg. xiv. 3 28 42 + 10 
2 Jag —2 )'s M. Anom. Arg. xv. = $5 21 45 — 3 
2310 —2 Di DD M. Anom. Arg vi. 2 2 29 49 — 7 | 
2 }Þ 40 —2 Jag — p M. Anom. Arg. xvii. 7 6 32 15,5} + 3,2 
f 6 25 28 33 R 3_3 
Mean Longitude ) 's Arg. xvi} + 2 28 — 1 29 52 8Dif, = — , 26 54% 
) 's correct anomaly Arg. xix. 9 11 19 6,1 +6 5 23 | P. JAIN boy 7 
) 's equation long — © true longituds Arg. 44. © 15 3 38 + 1% af — ob 17 354 
Double Eq. Diſt. Jia — Þ 's cor. An. Arg. XII. 11 © 3 93 — 1 — 
Long. in orbit — corre & longitude B Arg. z211. 4 5 40 25, + 6 46,3 + 0 4 56 ( 
Mean Jongitude 23 © Arg. XIII. 6 25 28 33 + 751 | 10 26 8 1144 
Long. in Orbit 11 = 4 164 
| —— 
B 
+ 6 26,3 
+ 77 


PRECEPT for computing the Moon's LATITUDE. 

1. The 22d argument of lonpitade 4. 5. 40“. 25% ) found by 
precept 24th is the 1ſt argument of latitude, by which = have 
irom the 1ſt table of latitude the equation + 4. 10”. 46% 4. 

2. To the 20th argument of longitude apply the ſum of the 20th 
and 21ſt equations of Jongitude, having regard totheir ſigns, viz.+ 
16'. 53,4 and you have the true diſtance of the Moon in her or- 
bit from the Sun, viz. os. 159. 20'. 31,8, from the double of 
which 1s. . 41”, 34,6, ſubſtra@ the 1ſt argument of Jatitude 46. 
5. 40'. 27,5, and you will have 2s. 259. O. 3% 9 forthe ad ar- 
gument of latitude, by which you get in table 21 — 8. 46”, 4 for 
the 2d equation of latitude. | 

3. From the iſt argument of latitude 4s. 5?. 40. 25,7, ſub- 
- fitrat the mean anomaly of the Sun 7», 5®. 12. 30/, and there 
will remain 9s. 0?. 27. 55%) for the 3d argument which gives 
IT 3,1, 

4. From 1ſt argument 4s. 5*. 40. 259, ), ſubſtract the mean 
anomaly of the Moon gs. 122. 58˙ 46”,5, and there remains 6s, 
22?, 4v. 39% 2 for the 4th argument, with which you get from 
table 4th + 6”,8. | 

5. From the 4th argument ſubſtratt the Moon's mean anomaly, 
er from the firſt argument ſubſtract twice the Moon's mean ano- 


Ds true Long. 


maly, and you have gs. 9“. 42'. 52½ 7 for the fifth argument of 
laticude, with which you tind in table 5th + 24,7. 

6. From the 5th argument ſubſtract the Moon's mean ano- 
maly ; or, from the firſt argument ſubſtra three times the Moon's 
mean anomaly, and there remains 11*. 269. 447. 6% 2 for the 6th 
argument, with which you get — 0%, 1 from table 6th. 

7. To argument the 24 8*. 252. o“. 3%, 9 of latitude, add the 
mean anomaly of the Sun 7. 5®. 12, 30/ and their ſum 4. ce. 
13”. 7% 9 will be the 7th argument; with which you get — 8. 

8. From the 2d argument of latitude 8˙. 259. o'. 37,9 ſubſtract 
the mean anomaly of the Sun, and the remainder 1*. ry - 48". 
77,9 will be the 8th argument, with which you get — 2,8. 

9. To the ad argument of latitude 8˙. 239. of. 3%, 9, add the 
Moon's mean anomaly, 95, 129. 58”. 4% 5, and the Sum 6s. 7*- 
59'. 2% 4 is the gth argument, with which you have + 0%. 

10. From the ſecond argument ſubſtract the Moon's mean ano- 
maly, and the remainder 118. 129. 1”. 514.4 is the 10th argu 
ment, with which you get — 4%, 9. 

11. From the 19th argument ſubſtract the mean anomaly of 
the Moon, and the remainder 18. 299. 3”. 44,9 is the 11th argu- 
ment, with which you find — 4%. 

The ſum of the additive equations is 4%. 11', 18”,2, and = 


A 8 


ſam of the ſubſtractive equations is 9“. 9,6 and their amount or 
difference + . 2“. 8,6 is the true latitude of the Moon; and 
it is north latitude, becauſe the ſum of the poſitive equations ex- 
cceds the ſam of the ſubſtractive or negative equations. Had the 
negative equations exceeded the poſitive the latitude would have 
been ſouth, 

PROBLEM. 


To find the EQUATORIAL PARALLAX of the MO ON. 
Precepts for finding the horizontal Parallax of the Mooon at the 
| Equator. 


With the firſt ten arguments for the Moon's longitude take out 
ſo many equations from the firſt ten tables of parallax, and the three 
other equations from the remaining three tables, with the 19th, 
29th, and 21ſt arguments of longitude, with their proper ſigns. 
From the ſum of the affirmative numbers ſubſtract the ſum of the 
negative numbers, and the remainder is the moon's equatorial 
parallax, or her horizontal parallax for a place under the equator. 
In our example you will find the ſum of the poſitive numbers + 56“. 
54,3, and of the negative numbers — 2,5, and their difier- 
ence is 56'. 51,8 for the equat. parallax. 


To find the horizontal parallax for any latitude, and to reduce that 
latitude to the center of the earth, when the equat. parallax is 
given. 

PRECEPT. 


Enter the table entitled, for finding the horizontal paralla* 
from the equatorial parallax, and for reducing the latitude to the 
earth's center, with its argument, viz. the latitude on the fide, 
and the equatorial parallax on the top, and find the reduction of 
parallax, which ſubſtracted from the equatorial parallax leaves 
the horizontal parallax required. Take alſo the reduction of the 
latitude from the ſame table, which ſubſtratted from the given 
latitude, gives the latitude reduced to the earth's center. 

N. B. The parallax and reduced latitude ſhould be uſed in 
computing the moon's parallaxes in longitude, latitude, right aſ- 
cenſion, and declination. For hereby they may be computed by 
the common rules upon the ſuppoſition of the earth's being a 


— ſphere, as both are hereby referred to the center of the 
carth. 


Vor. IL 
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In our example you will find for the 1 atitude 429, andthe equa - 
torial parallax found above 64,7 of a reduction to be ſubſtrated 
from it, to give the horizontal parallax in that latitude ; and for 
the reduction of the latitude to the center of the earth — 147 
51”, | 

The next table for finding the Moon's diameter from her equa- 
torial parallax needs no explication, as you have her diameter 
anſwering to any parallax given, Or it may be found for any 
latitude from the horizontal parallax, by this proportion : as 54” 
56”, : 30“. .:: the horizontal parallax for any latitude : to the 
moon's horizontal diameter required. 


To pa the horary motion of the Moon in longitude. 

The firſt ten equations are taken from the tables of horary mo- 
tion in longitude by the firſt ten arguments of longitude, and the 
other four with the arguments 19, 20, 21, 22. Find the ſum of 
the firſt thirteen of theſe equations by ſubſtracting the ſum of the 
negative from the ſum of the poſitive, and the moon's horary mo- 
tion in her orbit will be obtained. Then ſay, as 32”. 56%, is to 
the Moon's horary motion in her orbit juſt found, ſo is the num- 
ber taken out of che laſt table, to a fourth, which will be the 
ſame equation corrected, to be applied according to its ſigu in the. 
laſt table to the Moon's hourly motion in her orbit, to have her 
horary motion with reſpect to the ecliptic. In our example, you 
will find 32. 40% 3 for the ſum of the thirteen equations, and in 
the 14th table + 29,5, the reduction of which by the above 
proportion will be inſenſible, and therefore, the horary motion 
with re ſpect to the ecliptic will be 32”. 42,8. 


To find the Moon's horary motion in latitude. 


With argument I. and II. of latitude, take out the two equa- 
tions from the two tables of the Moon's horary motion in lati- 
tude, and the ſum, if they have the ſame ſign, or their difference, 
if they bave comrary ſigns, with the ſign of the greater will be 
the Moon's mean hourly motion in latitude, Then ſay, as 32”, 
56”, is to the Moon's horary motion in her orbit, found by the 
laſt problem, ſo is the mean horary motion in latitude to her true 
hourly motion in latitude, which will be north, if marked with 
the ſign +, but ſouth if marked with the fi 
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o 4 24 o 3 21,2 © 1,8 1560} 9 19 52 557 r 15 
© 5 30 © 4 11,5} © 2,3 1580] 9 20 2 12,3 3 5 30 36 $9 
o 6 36 o 5 1, o 2,8 1600] 9 20 11 28,9 8383 44163 
© 7 42 o 5 52,10 3,2 1620} 9 20 20 45,5 3 6 14 36 238 
o 8 48 o 6 42,4 © 3,7 1640] 9 20 30 2,1 3 6 36 36 k 
© 9 54 o 732, 4% 1650 9 29 39 18,79 | 3 6 58 36 9688388574687 
oO 11 © 37/0 0 8 23,0] 0 4,6 1650] 9 20 48 35,3 3 7 20 36 | 
© 12 6 o© 9 13,93] 5, 1700} 9 20 $7 $1,9 3 7 42 36 1708] 12'5951537] 
© 13 12/422/988|506|645|0 o 10 3,6] © 5,5 17010 9 20 43 32,6 3 7 43 4268927220091 
© 14 10820031698 o 10 53,9) © 6,0 1702] 9 20 29 13,4 3 7 44 48 1[42$1542\84516444 
o 15 2414281875605 20 © 11 4, © 6,4 1703} 9 20 14 54,1 3 7 45 54 78817 57 70 93} 
o 16 301502/7 32 Nn o 12 3445] © 6,9 1704] 9 20 $9 43,2 3 7 47 ©o [1821675] 9999528 
o 17 36896 6 0 O 13 24,8] © 7,4 1705] 9 20 45 2410 3 7 48 6 1|5421590/72218068 
o 18 42257 913% 0 14 15,10 7,8 1706 9 20 31 4,7 3 7 49 12 [9021505134718598 
o 19 48 9670 0 15 5, 0 8,3 1707; 9 20 16 45,5 3 7 50 18 2624200972913 
0 20 54) 210 0 15 $57] 0 8,7 1708] 9 21 134,5 3 7 $1 24 6566837699967 
o 22 9371314610 bt © 16 46,0] © 9,2 1709 9 20 47 15,3 373 $20 16252 2244 20 
0 44 ©7411627] 21 b 0 33 32,0 © 4 1710] 9 20 32 56, o 3 7 53 36 376,167 $49 74 
8 0ʃ1 1294 105312240 © 50 18,0] © 27,6 | 1711 $26 18 36, 3 75442 26 $2 4741128] 
— — — — = — ——ů— ͤ—L—w 
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Epochs of the Sun's mean motion. 
Mean time under the Meridian of Greenwich Obſervatory. 


Epochs of the Sun's mean motion. DJ 
Mean time under the Meridian of Greenwich Obſervatory, 
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1712 


Gregorian $1yle.MeanLong Long. Apo. 


I. II. III. IV. 


1 2 8 


NN. 


12975197711141471 
18 235189217 391525 


II, Fo IV. 


Long. apo. 3 1128 


Ve e e ee e e e 
Gregorian Siyle. 
"2 4” . 0 


92 | 

10 11 

9 56 n% 7 
17109 9 42 24,415 


Years 21 
after 171379 20 
Chriſt, 17149 20 
171 20 
17169 21 
17179 20 
17785 20 
17199 20 
17209 21 
17210 20 
17229 20 
17220 20 
17249 21 
172 5% 20 
2 20 
1 20 
172% 21 
172919 20 
17300 20 
173119 20 
173219 21 
173219 20 
17349 20 
173519 20 | 
1736p 21 14 33,83 
173796 21 © 14,53 
173%9 20 45 55,23 
173999 20 31 36,03 
1749 21 16 25,113 
174% 21 2 25 
17429 20 47 46,63 
17439 20 33 27,33 
17449 21 18 16,43 
17459 21 3 57,23 
17469 20 49 37,9.3 
17479 20 25 18,73 
1748% 21 20 7,73 
174% 21 5 48,5 3 
175 2 51 29,23 
17519 2 oO 37 2 
17529 21 21 59,113 
MeanLono. f3 
Years 10 20 5, 
after 10 2 
yg 10 3 
10 47 55,45 
10 57 12, 
10 720,33 
9 53 
9 38 47,83 
9 24 22,513 
10 9 11,613 


17 5525 


17119 9 28 5,213 


17129 10 12 $4,213 
17139 9 58 35,03 
17149 9 44 15,813 
171 9 29 56,513 
17169 10 14 45,613 
17179 10 © 26,213 
7p 9 46 7,113 
17199 9 31 47,813 
17209 10 16 36,913 
17219 10 2 17,613 
17229 9 47 58,43 
17239 9 33 39-1} 
17249 
1725 

172609 
172 

1728 

172 

173 

1731 

17329 
17339 
173 
173 59 
173009 
17379 
17389 
17299 
17409 
17419 
17429 
17439 
17449 
1745 
1746 
17479 
1748 
1749 
1750 
1751 
1752 
1752 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1751 
1762 
I 762 
1764 
1765 


1766% 10 8 22,913 
17679 9 54 3,13 


17689 10 38 $52, 
1769 


1771 
177 


. 
9 10 40 441 


7 54 400360 544551126 


55 
56 
57 
59 
o 1923253558 4295 
1 
2 
3 
4 
5 
6 
7 
8 


55 106424418 55 
56 16] 2123-14841 
3 $7 221290j2$CTTI 
9 10 24 33,53 8 58 2817561165720 
5 10 10 14,23 59 341116] 8c1261 
3 
3 


1 4070 12 


— 


467589 72 8 
521118 87 707; 


5914 7802 33 
B 381717957341 


1669 5502091442 
22þ $3146 5 834502 
28|21 :13®© 45915 56 
2417071298] 86616 
400 67121371156 
46142 128033071 
5278 J 4396107 
5818 1195115852 
45 41] 76121 F 
109010791 LE 
161261 766146" 586 
22.6 551023 901 3c 


o 4047 927555 
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[Epc ts of the Son's mean motion for the meridian of Phila-] [Epochs of the San's mean motion for the meridian e 
delphia. 
8 | I. II. {HL | 
lo meanLong.! Long. Apog. Y | P [omean Long. Long. Apo. 
New Style. — 4 —— New Style. — — 
þ 64ND 1 N. N. b A þ 83 8 
Yearsof 1765 9 10 35 8 54 429 504/234 Yearsof 182 9 35 5,813 10 216 
Chriſt. 1766 10 20 43,3 8 55 106491419 859 Chriſt. 1828 10 19 $4,913 10 3 22 19006640 413 
176% 10 6 2%33 8 56 160 334 484 bs 0 10 5 35,613 10 4 28 105[265| 466 
1768 10 51 8 57 22404251 (111/18 18300 9 $51 16,33 10 5 34 
176909 10 36 54,1 8 58 28763166736 18319 9 36 57,113 10 6 40 93515151 574 
1770 10 22 8 59 341123] 811361 18320 10 21 46,23 10 7 46 85211420628 
177119 10 8 15,603 9 © 408 99686 18330 10 7 26,913 10 8 62031476776 7068 
177219 10 5 9 1.46 914/613 1824h 9 53 7,73 10 9 $8[674[6821392[735 
8770p 22 2 9 2 5212373291238 — „„ 
17749 10 24 26,3 9 3 58597/74486 * * 9 
17759 10 10 9 4.951059 488 Table of the Sun's mean motion, in Months and Days, 
1776 10 54 5% 3 9 6 10/351]577 115 ANUARY. 
17779 10 4 9 16;71 492174 - T 
17789 10 2 9 22] 74407365 : | 
17799 10 11 9 28 43 322 999 = Longitude O Apo. 1.4 
Io 56 9 10 3482 240,617 5 þ o + 1-8 N. 
IO 42 9 40;18 1551242 : 1 
10 28 9 4646 701867 7 
10 13 9 13 520906985 492 5 25 £93 C 34 
10 58 9 14 358300903 119 48 r 
10 44 9 4 $18 74 3 PD 2 57 25,0] 1 [102 
10 30 9 17 10| 20733 3690156 2 4 56 33,3 | 4 
10 15 9 18 16038048 99 5 Þ 4 55 41,7 
| 6 o 5 $4 50,0 1 [203 
11 © 9 22774565 621 6 fl: 237 
10 46 9 20 28134480 246 8 fn 
g CI 2 $3 6,6 1 1271 
IO 31 9 34149 395, 71 8 52 15,0] 2 305 
10 17 9 22 40854310496 4 . 33 
11 2 9 23 4602480228123 lo P 91 23,3 39 
11 10 50 31,6 2 372 
10 48 9 24 526608143748 f o 2 3565 
10 33 9 25 580968 5813723 12 11 49 49, 
13 12 48 48,3 2 440 
10 19 9 4132519731998 
11 4 9 28 10|722]8911625 14 13 47 56,6 3 474 
10 49 9 16] 82806025 15 9 1447 5,0] 3 : - 
IO 35 9 2214427211375 8 13 46 125 : 7 
10 6 9 32 3416215511125 ad » wu 44 1 * 
9 52 9 405220466750 19 18 43 38,3 6 
20 19 42 40,0| 4 77 
9 38 9 34 468843810375 ' 710 
9 23 9 35 $2/242]29 9 4% Dec” $el'4 ws 
io 8 9 36 581636121 3|627 22 P 21 41 3,3] 4 . 
9 54 9 499601280 252 176 23 P 22 40 II, 5 4 
9 40 9 1003560 431877 2: 9. F799 8 * - 847 
9 25 9 40 1607160 58] 502 2 22 5 880 
10 10 9 41 220110876129 03] 2: 22 « lots 
9 56 9 42 2804700791785 2 Di we ao -g 048 
9 41 9 43 34183 380 S 
9 27 9 44 401900621 5 9 33 1, ; Me 
10 12 9 45 46584539 632 „ 18 2 | — 
9 58 9 46 5219441454257 23 29, 
9 43 9 47 5803040369882 FEBRUARY. 
9 29 9 49 415641284} 507 I. 
10 14 9 50 10 5812c11134 ngitude | Apo. | » 
10 © 9 51 1 4181116 759 D Feb 
9 45 9 52 221778] 310384 2 0 
9 31 9 53 28138946 09 p 
Io 16 9 54 34534864636 1 
10 1 9 55 40894779 261 2 |1 2 31 34,9 
9 47 9 56 46/2528 4,886 3 |" 3 39 43,2 
9 33 9 57 52612609 511 4 Þ 4 29 51, 
10 18 9 58 5 527] 138 5 |" 5 28 59,99 
10 3 o O _ 413661442] 762 6 6 28 8 
25 9 49 25,03 10 1 10 7260357388 7 1 7 27 16,6 
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able of the Sun's mean motion, Table of the Sun's mean motion, | 
in Months and Days. In Months and Days. 
FEBRUARY. K APRIL, | h 
| ; I. HHH. HHV [Pre : I. II. Il. iv. Pre. 
- Longicude Apo. 5112 [tg. S [Longitade Apo. DIS Eq. 
1 12% N. N. IN. IN. 2 þ . N. IN. N. N. - 
8 1 8 26 249] 7 32/98 676 I 2 29 41 38,1] 1682422807560 13112,5 
9 1 9 25 33,2] 7 35 flood 69] 6 2 3 © 40 46,4] 16 52310 58] 1412, 
10 Y 10 24 41,6] 7 13881037] 70] 6 3 3 1 39 54,8 17 |149|23491159} 14112, 
it 1 11 23 49,4 8 [422ros] 72} 6 4 [3 2 39 3,1] 17 8323601610 142,9 
12 {1 12 22 53,2] 8 [456108] 74] 6 s 13 3 38 11,41 17 [21712381162] 14]13,1 
13 113 22 6,6) 8 [4gqiiq 746 6 13 4 37 19,8] 17 [251]2411164] 141 3,2 
14 |I 14 21 14, 8 152411124] 717 2 36 28,1] 17 [28524311 1413, 
15 1 15 20 23,2] 8 558115 790 7 8 13 6 35 36,41 18 31946168 1411 2,5 
16 1 16 19 31,5] 8 [592118] 8d 7 9 3 7 34 44,8 18 |352[248|170] 15113, 
17 j1 17 18 39% 9 16251120 82 7 10 3 8 33 33,1 18 [3862511171] 15]1 3,8 | 
18 f 18 17 48,2] 9 |659124] 84] 7 ir |3 9 33 1,4| 18 [4zoſz521172] 15113,9 | 
19 |1 19 16 56,5] 9 1123 86] 7 12 3 10 32 9,7] 18 [45 4|256|175] 15]14,0 | 
20 l 20 16 49g 9 [727128] 87] 8 13 3 11 31 18,1] 19 4880258 76] 1/4, 2 
21 {1 21 15 13,2] 9 [761139 89 8 14 3 12 30 26, 19 [52212611178] 1511 4,2 | 
22 |! 22 14 21,5] 10 7034 g1! 8 15 3 13 29 34,7] 19 $56 262/18 I5114,5 | 
23 |! 23 13 29,9] 10 [8291135] 92] 8 16 3 14 28 43,1] 19 [589 2661182] 1611 4,6 | 
24 |1 24 12 38,2] 10 [8621138] 94 8 17 [3 15 27 51,4) 19 [6:3/268|183 1614.7 | 
25 ff 25 11 46,5] 10 89/1 40 96} 8 18 13 16 26 59, 20 65727185 1611 4, | 
25 f 26 10 54,9] 10 [939143] 98] 8 19 13 17 26 8,1} 20 [69112731127] 1601 5,0 | 
27 [ 27 10 23,2] 11 964145 99 9 | 8,c 20 3 18 25 16,4] 20 (725[275[15#! 1601 5,1 | 
28 l 28 9 11,5] 11 jſ9g$rg8hrong | 8,1 21 |3 19 24 24,7] 20 75927961615, 3 | 
22 3 20 23 33,1] 20 |79:]2$11192] 1615,44 | 
£7 . — 23 3 21 22 41,44 20 82 28:]1194] 17/1 5,6 | 
aer. 24 |3 22 21 49, J 21 j86c|2e6|195] 17115,7 | 
25 13 23 20 58, 21 (89412351197] 17115,8 | 
Ion itude Apo Fart 7 26 3 24 20 6,4 21 925 2911199] 1716, | 
S B Abo. [A2 * 27 3 25 19 14,7] 21 {962j292]20c| 17116,1 | 
. 5 3 „N. IN. N. IN. I 28 3 26 18 23,0 21 996 oa 17116, | 
4 # de mvp . AROEG 29 13 27 17 31,4 22 | 30298204 1 16, | 
1 |1 29 8 1g, I1 | 22h15djtogN 9 8,3 LIN 1 3011206] 1910,5 | 
2. 1 7 11 | 6 15310 8,4 May. | 
r 10911551106 91 8,5 * 1. II. III © 
4 E 2 5 44,9] 11 |r32jr58}ro8 8, Longitude G Apo.| Þ[ YI Q | NIE. 
s- BW: 4 $6,818 167116c11c 8.8 & - 444 4— 
6 Þ 4 4 1,5] 12 [201164111] 19 9, 11 I * N. N. N.] “ 
7 | 5 3 9,8 12 [235]165|112] 10 9,1 | — t—|—Þ-|--|--— 
38 | 6 2 18,2] 12 [269|168|r15] 19] 9,2 1 3 29 15 48, 22 971304267] 18]16,7 
9 |. 7 1 26,5] 12 [302170116] iq 9, 3 "1&0 Fa 22 [12113061209] 1£116,8 
10 [> 8 o 34,8] 13 337173118 19 9,5 38 T3 22 1165]30®[211] 18116,9 
it |2 8 59 43,2 13 [37175120] 19 9,6] 4 14 213 22 [199]211]212] 1611 7,1 
12 |2 9 58 51,5] 13 [404]t78j122] 10 9, 5 14 3 12 23 [23313121214] 18 7,2 
13 [2 10 57 59,8] 13 [42f]r811127 11] 9, 6 6 4m 23 [267316/216] 159 1274 
| 14 f 11 57 8, 13 [4708 2 2 170,1 7 4 5 10 23 130113181217] 1917.5 
15 2 12 56 16,5] 13 705/8501 1100, 8 [4 6 9 23 133413211218] 19]1 7,6 
16 |2 13 55 24,8] 14 5401188/12 11/10, S 18.37 23 [2621222221] 1911 7,8 
17 2 14 54 33,1] 14 [574/191,139| 11/1o,s 10 4 8 8 24 40203 260222] 19]1 7,9 
18 fz 15 53 41,5] 14 607/932 11110, ir 14-0? 24 4366 28224] 198,0 
19 |2 16 52 49,9 14 |641]195\124] 11110, 12 4 10 6 24 147013311226] 19118,2! 
20 fz 17 51 58,1] 146751981350 12½0, 13 [4 11 $ 24 [50413321228] 2c|18, 3 
21 2 18 51 6,5] 15 [709j2o1[13 12111. 14 412 4 24 153813 36/229] 208,5 
22 |2 19 50 14,5] 15 74 EO 3 12112 15 413 3 2457233802310 20 f, 6 
23 2 20 49 23,1 15 [77720611 1211,3 16 14 14 2 25 [60512411233] 20015, 
24 |2 21 48 31,5] 15 311120811 4 12/11, 17 [415 2 25 65 3431225] 20018, 9 
25 |2 22 47 39,80 15 [844R11]44] 12/11, 18 [4 16 1 25 1675246|226] 20j159,0 
26 |2 23 46 48,1| 15 87821 3/146] 12]t1, 19 1417 © 25 70 3491228 20019, 
27 2 24 45 56, 16 91216 147] 12/11, 20 4 17 59 25 74251240 21/19, 
28 2 25 45 4,8 16 {946þa18]r49] 1412, 21 [4 18 58 25 241 21119, 
29 |2 26 44 13,1] 16 9802210151 12,1 22 [4 19 57 26 091356243 21[19,6 
30 |2 27 43 21,4 16 | 14224|154] 1412, 23 4 20 56 51,24 26 49359245 219,7 
I 1 E 28 42 29,8] ..16 | 48|226|154| 1212, %/ »B01t 1 | 24 14 21 55 59,6] 26 7613611247 2111928 — 
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| In Months and Days. In Months and Days. 
M AY, Ns J LV. 3 
E7 | I, II. III. IE. | J. II, III HIV. Pre. 
8 Longitude @| 4po. D[YV|[2|8|[E9| 8 ongitade OI Apo. 5A 8. Ka. 
2 þ o 1 N. N.] N. N.]. 12563 x. x. N. x. 
25 |4 22 55 8,00 26 1036 4460 2100, 12 | 10 13 47,8 25 360840331 2826, 
26 (4 23 54 16,3] 26 443665 74 , It 13 11 12 30, 29026, 
27 4 24 53 24,0] 27 7836952] 2240, 2 I4 12 12 4, 29126,9 
28 |4 25 52 33,9 27| 1237153] 2260, 15 6 13 11 12, 29]27,0 
29 4 26 51 4, 27 | 461374j255 gd 16 14 10 21,2] 36 29127,1 
30 [4 27 50 49,6] 27 791370257] 22120, 17 6 15 9 29,5| 36 29127, 3 
21 |4 28 49 38,0 27 [11303 7902 50 22[20,8 18 16 19 36 29027, 
UNE. 19 17 7 46,2] 36 31 29127,5 
1 I 112 1V {Pre 20 18 : 54, - «+ 
- 2 I 2, 7 , 
— — © 2542 C's 4. 2 — = Mr — 5 11,2 4 74 5091348] 30028, 
2 1 N. N. N. N.] # | 23 21 4 19,5] 37 (511134 3c128, 1 
< — — 24 22 32,80 37 5421435103 28,2 
1 [4 2220, 9 25 23 2 36,1] 37 76,51 353] 38 28, 4 
2 5 22/21,1 26 24 1 44, J 37 | 105191354] 328,5 
3 6 25 21,2 27 25 © 52,8 38 44 52 2356] 31128,6 
4 |s 220213 28 26 O 1,1 38775243580 31128,8 
5 Is 2321,5 29 26 59 9,5] 38 [111]526]360| 31128,9 
6 |s 23121,6 30 27 58 17,8] 38 45652903610 3129,1 
717 65 2421,8 31 28 57 26,1] 38 [179 5311363} 3129, 
8 5 2321, Table of the Sun's mean motion, 
9 | 4 —_— In Months and Days. * 
ay * * Re AUGUST. 3 
4 3 TIL TLV ere. 
12 : ? 
13 |5 2422,6 & Longitude | Apo. TLOALL 8 2 
14 65 24122, - ZE N. N.!“ 
IS 15 g 3 L þ 2 bay woes or nite ul 
7 p 72 1 6 29 56 34, 39 21353 365] 3129, 3 
18 2 22,3 2 / o 55 42,8] 39 247536366 31129,5 
1 6 25123,4 3 |7 1 54 51,1 39 [28115391368] 32129,6 
20 Þ5 : 2 41372] 3229, 9 
s 7 3 53 7,8| 29 4850 
21 |5 25237 41 + 32 o,o 
22 2523,8 6 7 4 52 16,10 39 3826475771 3 20, 
2 2612 4,0 7 |7 5 51 24,4 % [41615491375] 320,2 
1 2612 71 8 7 6 50 32,8 40 [459552377] 348,3 
4 1 1,1] 40 [48 456 54 78 37 20, 
25 |s 23 28 26,2] 32 9604470301 26024, 2 9 7 7 49 41, 4 
26 |5 24 27 34,5] 32 [9941444393] 2604, 4 w 17 5384946 hos 4-4 ove + aq 
27 |5 25 26 42,9] 32 | 2814491305] 26024, 11 |7 9 47 57,8 40 8555 4 1 
23 |5 26 25 51,2] 32 | 621449307] 26124,6 12 7 10 32570 
29 |5 27 24 59,5] 33948 264,8 33.4 35/31, 
30 5 28 24 7,9 33 [1291454319 272242 14 17 1 34213 
Jon. 14 7 4 $i ; 
| p | Pre. 12 16 2 | 
I. III-IIIII NV. „ 1 | 
— |Longirnde @[Apo.]D |V | 2 | &E4- 18 7 34/517 | 
— — — — — —O—_— 24 ?T | ö 
= o ' # | N. N. N. N.] “. 2 24121,9 | 
: AE — 1 — —— 27 3422, 1 | 
I 29 23 16,2] 33163456312 27]25,1 4. s 3422, 2 | 
2 O 22 24,5] 33 1[197]1459}31%Y 2725,2 23 [7 235122,4 | 
3 |6 1 21 32,9] 33 [231/461]315] 2725.3 4 393255 | 
4 2 29 44,4 33 [2551454317 27,25,5 22 400 3532, | 
5 Þ 3 19 49,5 34 [2991459319] 2725,6 26 7 of] 35/32,8 ; 
6 4 13 57,9] 2422249320 28025, 8 27 7 3532, | 
7 5 18 6,2 34 |3661471]222]| 2825, 28 7 35,33, | 
3 6171 4000474 324 2826, 0 35 33.2 
9 7 16 22,9] 34 434470329 28026, 2 30 |7 28 31 414] 3 £44 4 
10 |6 8 15 31,2] 35 6847932 55 | | 31 17 29-30 4% 416] 3633, 
| It 9 14 39,5] 35 1502143113291 28126,4]- 
r 
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Jun mean : ble of the Sun's mean motion, 
In Months and Days. - = In Months and Days. 2 
SEFTEMBER, NoOYEMBER. TR 
al IL'IV.\Pre. iS; { I. II. III. IV. Pre. 
S Longitude W | Apo. ) 4\ 9] Eq. F. Longitude Q | Apo. |[Þ |U| 2 2 E. 
$4 8-049 22887 t . 
1 s © 29 $297 | 44 [63f 12/418, 343,6 1 10 © 37 20,9 586328765522 45 42,0 
2 5s 1 29 1,0 44 6144420, 301337 2 | 10 1 36 29,2 5513627678524 45 4:31 
3 5 2 28 944 | 44 [3396171421] 33319 3 | 10 2 35 37,6 $513961770| 526 45 42,3 
4 $ 3 27 1797 45 136466191423] 301340 411 3 34 4590 $614391772| 527 45 42,4 
$ s$ 4 26 26,0 45 98166221425} 3013442 S 110 4 33 $442 $614641775|529 45 42,6 
6 s 5 25 344 45 4; 16 241426] 3713413 6 10 5 33 2, 564980777531 46 42,7 
7 s 6 24 4% | 45 1466Þ271428] 3713444 7 1 10 6 32 10,9 5605310780533 46 42,8 
s | 723 $1,0 | 45 [509629439] 3713496 s | 10 7 31 19,2 5605657820534 46 43,0 
| 9 | 8 8 22 594 | 45 [534632432] 3713497 9 | 10 8 30 27,5 $7159917851536 46/43! 
| io | 8 922 7,7 | 56753 $ io | 10 9 29 3599 $7163317571538, 46043, 
| 11 $ 10 21 16,0 | 46 53 11 | 10 10 28 44,2 $7166717991539 461434 
| 12 $ 11 20 24,4 46 53 12 | 10 11 27 $2,5 $7170117921541 46/43, 
13 8 12 19 32,7 * 13 10 12 27 09 $7173511951543 4714397 
14 $ 13 18 41,0 46 I4 | 10 13 992 $8176817971545 | 471438 
15 8 14 17 4944 | 47 15 | 10 14 25 17,5 $8\802[800|546 47143,9 
16 $8 15 16 57,7 | 47 16 | 10 15 24 25,9 588368548 471441 
17 $ 16 16 6,0 | 47 17 | 10 16 23 34,2 $81870]505|550| 47144,2 
18 | 8 17 15 1443 | 47 18 | 19 17 22 42,5 5819041807 |551| 4714443 
19 | $ 18 14 227 | 47 19 | 10 18 21 50,9 58938 81005653 481445 
20 | 19 13 31,0 | 48 20 | 10 19 20 59,2 $91972 8120555 48144,6 
21 $ 20 12 39,3 43 21 | 10 20 20 7,5 59 8151557 48144,8 
22 $ 21 11 47,7 48 22 | 10 21 19 15,8 59] 39\1817|558| 48144,9 
23 $ 22 10 56,0 48 567 23 | 10 22 1$ 2,2 59 7318200560 48|45,0 
| 24 8 23 10 443 438 | 411665 39536, 8 24 | 10 23 17 32,5 591078220562 48045, 2 
25 $ 24 9 12,7 48 } 7516721459 39136,9 25 | 10 24 16 40,8 | 1 of141[825}563! 48145,3 
| 26 3 25 8 21,0 49 109667446 4037, 0 26 | 10 25 15 49,2 [ 9775/827/565 4945, 
27 8 26 7 29,3 49 11431677 401377 27 | 10 26 14 57,5 62098300567 4945, 6 
28 $8 27 6 37,7 49 11771679464] 4913743 28 10 27 14 5, | 1 012431532/569| 49/45, 
29 8 28 5 46,0 49 [2111682 37,5 29 | 10 28 13 14,2 1  012761835{570| 494,9 
30 | 8 29 4 5493 | 49 246 37,6 3» | 10 29 12 22,5 | x o[3101837|572] 49'46,0 
| OCTOBER. ts DECEMBER. 
| | I II. : I. II. III IV. Pre. 
| „ | Longitude © Apo. 5 Longitude © | Apo. |) | UN | 9 | B[Eq- 
N * | 0+» [|- - |x.\[x.[x.]x.|* 
I 9 © 4 26 50 79687 1 | 11 © 11 30,8 | 1 1 34840 574 46,1 
2 9 1 3 11,0 59 [31268 2 | 11 1.10 39,2 | 1 1 [378 $42\575 46,3 
3 9 3 32 1993 59 13491992 3 | 73 2: 94795 | 1 [41218451577] 54 46,4 
4 | 95 3 21 27,6 | $50 [38069 4 |: 3 8 $58 | x 1 1446/847 579 50 46,5 
8 9 4 © 36,0 80 41 5 85 $ -53- &,f 1 1 |480 850.581] 50, 46,7 
6 9 4 59 443 | 59 14469 6 | 1X $5 7 12,5 |z 1 [513\852|582} 50 46,8 
7 | 9 5 $8 525,6 31 7 | 1 6 6 20,8 | 1 2 [547 855'584| 50 41,0 
8 9 6 58 1,0 $1 8 | 11 7 5 2991 | 1 268766575860 50 45,1 
' 9 9 7 57 93 51 9 | 1 $ 4 37,5 | x 2 |615 $60|587} 50, 47,2 
10 9 8 56 17,6 | 51 20.138 & 3.465 [2 £2 649 862339 5 47,4 
| 1 9 9 55 26,0 51 11 11 10 2 54,1 1 2 J683 165 591 51 47,8 
IS! 9 10 54 3443 $2 12 s „ 1 3 717 867 593 51 47,6 
13 9 11 53 42, 52 13 11 12 1 10,8 [1 3 [751 370 594 51; 47,8 
14 9 12 $2 305,9 52 14 | 11 13 © 19,1 1 3 784 372 596 51 4, 
15 9 13 $51 5993 52 15 11 13 52 27 [318087505980 81 48,1 
16 9 14 51 7 52 16 | 11 14 $58 35,8 [ 335277 599 51 48,2 
17 9 15 $0 1599 $2 17 | 11 15 57 441 | 1 3 |886|880|601| 52; 48,3 
18 9 16 49 2443 $3 18 | 11 16 56 52,4 | 1 4 920882603 5 48,5 
| '9 | 927 48 3246 | 53 19 | 11 17 56 „ | 1 4 [954/885 605| 52] 48,6 
20 9 18 47 40,9 53 20 11 18 55 951 1 4 1988 $87|606 52] 43,7 
21 9 19 46 4943 $3 21 | 11.19 $4 17,4 | 1 4 | 21|890608| 52) 48,9 
22 9 20 45 $746 | $3 22 | 11 20 $53 25,8 | 1 4 | 5$5\892/610| 521 49,0 
23 9 21 45 $99 $3 23 | 11 21 52 34, | 1 539895 611 $3! 49,2 
24 | 9 22 44 1443 | 54 24 | 11 22 11 4,4 | 1 $5 [123/898 613] 531 49,3 
25 9 23 43 22,6 54 25 11 23 50 50,8 1 $5 157500615] 53] 49,4 
26 | 9 24 41 3% | 54 26 | 11 24 49 5% | 1 5 [19119031617] 531 49,6 
122 9 25 41 39,2 54 27 | 11 25 49 7,4 | 1x 5 22505618 531 49,7 
| 2$ 9 26 40 47,6 54 28 11 26 48 15,8 1 $5 25890806200 £3149,9 
29 9 27 39 5559 85 29 | 11 27 47 24,1 | 1 6 292100622 53150, o 
30 | 9 28 39 442 | 5s 4514197 30 | 11 28 46 32,4 | 1 6 32613623 54\50,1 
I 2 $ 12,6 5 45141,91 OY 31 11 29 45 40,7 1 6 36091625 54 50,3 
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N 7 5 ror the Log —— the Sun's diſt ince from the Earth. 
Logarithm of „* Sun's diſtance from the earth in the Elliptic Hy potheſis. 
5 — | - © mean Longit. Longit. 2 A 
Log. dit. 112 | F N f 
art, Part. 5 —6 i 
= 0 Part, Part. Part. 
,007235| | 
007232) 3 
097227) 3 2 
07220) 7 
007210 
097198) 12 113 |? 
007134 * ; 
007168 5 rf. 
0.007151] 17 21 
160.0071 31 mo 2 
15 097109 4 : 8 5 © diſt. from For log. of the & diſt. from| 
2. 26 18 the Earth. Equa. ). the Earth. Equa. Y. 
997059) 2g 17 Arg, Num. I. . Arg. Num. II. I- 
| 006999 + P E DDr 
EE: 5 | JEEEFS | RET- 
| 50 35 * 30 P.|P.|P.|P.[N.|N.[P.]P.[P.]P.]P.[N. 
10.857 38 enn 18. 
2000.006817 4 1 14% 0h 9444/78 
220. 006731 44 ; 6 in| 1 i6 132% 
— 8 161966 
e 5916 jo % 74 
N ph 7 28 o flo ee e SI 41 51 3] 31915 
. ＋ 6 2 1111164 415121419 
. 5 Jos 2 112116] 30 7004421493 
proud rl} 54 Psi 5 Nas 7 3 113 [17 20 8004415942 | 
1 56 e 127 | 3 N 4 113 [17 | 10 4141116191 | 
29 0· 00 363 35 P. 693631 127 1 EA EAA 
8 0.003724 128 | 22ER HE 1 
. 2 | lg0oBooſ7odbodgoo od800/7006od 500) | 
8.— — 7 ht, - _— from[For log. of the & diſt. from | 
ITL og. diſt.;Diff.]Log. diſt.|D 13 Ar N I 1 Wa. 
F 1 "A 5 um, III. 2. [ Arg. Num. IV. . | 
e i= | a5 5 | | 
119.999996\128 [9.996318 2 F- FB TT 
\ 219.9993681127 [9.996207 28 = ri all dk 
319-999741[127 19.9960 » 4 BY 6b 3 N 
, 999614127 3 26 ae F2 3, 5 25 
50.999487 127 6.998870 « 20411151214 55,1 90 
| ; ; p b 4,18, 4 80 
N 43644 BAK 
5992320127 hh. 10 FA" IE 
709992141127 p-9956671104 bu „% | $9 47 17 
99.993979 127 [9.995460|102 . 99314 47 |21 Mien 7665 
100.9988 52 126 9.995258 100 0. 993102 45 [20 nenn 05. 30 
1119.-993726|126 [9.995158] 98 [9.99305 43 (i 1414151 7,0 4025 
1209. 998600 126 9.995160 97 5.99301 42 [18 gd 335 7, f 10 
30.998474 126 0.995062] 96 9.992974] 37 |! wqo]|5]313|6 7.8 0 'of 
149-993343|125 [9.994967] 94 9.992937 35 [16 EEE. 3 85 
150.9982230 125 [9.994873] 93 . 992902 34 [15 OO = 
16%. 99809824 0.994780 9 9.992868 32 [14 - — — | 
1719-9979 741123 9.994689 90 [9.9929 36! 29 |13 | 
18,9.997351]122 [9.994599] 88 9.992807 26 [12 
1919.9977291121 [9.994511] 86 [9.992781] 24 [11 
209.99 7608121 0.994425] 83 [9.992757] 22 fl0 | 
2119.99 74371120 [9.994342] 82 0.992735 20 | 
2219.9973671120 . 994260 81 [9.992715] 18 e | 
g 997247119 . 994179 80 9.992697 15| 7 
997128 119 9.99 4099 78 [9.992682] 13 6 
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1 For the apparent ſemidiameter and hourly motion of the Sun. 
—Arpament. 3 © mean Longit. _ Longit, S Apogee. | 
— TTT 
| n. Oftl. M. OßPem. O l. M. @jSem. OfH. M. OBem. OfH. M. gScm. Sf. M. Sem. OfH. M. % 
| 2 * HJ | GR | * H | tees > , 4 4 * 1 ' # ' # * 7 {Ht 0 
— | — — * S. | -- 
o [15 46,9) 2 23,0 [15 43,9] 2 23,6 [15 54,6] 2 25,3 2 27,7 116 10, J 2 30,2 [16 16,9 2 32,2 | 30 
1 [15 46,91 2 23,0 [15 49,9 2 23,6 f 54,8] 2 25,3 2 27,8 116 11,0) 2 30,3 [16 17,1] 2 32,2 | 29 
| 2 [15 46,9] 2 23,0 [15 49,2 2 23,7 [15 55, 2 23,4 2 27,9 [16 11,2] 2 30,4 [16 17,2] 2 32,3 | 28 
| 3 or 46,9 2 23,9 |15 49,3] 2 23,7 [15 55, J 2 25,4 2. 28,0 |16 11,5} 2 30,4 j16 17,4] 2 32,327 
| 4 Iris 46,9) 2 23,9 [15 49,5] 2 23,8 [15 55, 2 25,5 2 28,1 116 11,7] 2 30,5 [16 17,5] 2 32,3 | 26 
| 5s [15 46,9] 2 23,0 [15 49,6| 2 23,8 [15 55,8] 2 25,6 2 28,2 16 12,0] 2 30,6 [16 17,6| 2 32,4] 25 
6 |15 47,9 2 23,0 [15 49,8] 2 23,9 [15 $6,1] 2 25,6 2 28,3 116 12,2] 2 30,7 6 17,8] 2 32,4 | 24 
| 7 |15 47,9] 2 33,9 [ij 49,9] 2 23,0 [15 $6,3] 2 25,7 2 28,4 16 12,5] 2 30,8 [12 17,9] 2 32,5 | 23 | 
| 8 [15 47,0] 2 23,0 [15 50, 2 24,0 [I5 56, 2 25, 2 28,5 116 12,7] 2 30,8 rs 18,0] 2 32,5 | 22 | 
| 9 |15 47,1] 2 23,0 |15 50, 2 24,0 [15 56,9] 2 25,9 2 28,5 [16 12,9] 2 30,9 [16 18,1] 2 32,5 | 21 
| 10 |15 47,1] 2 23,0 [15 50,5 2 24,1 5 $7,1] 2 26,0 2 28,6 [16 12,1] 2 31,0 [16 18,2] 2 32,6 | 20 
| 11 |15 47,1] 2 23,0 [15 50,7] 2 24,1 [15 $7,4| 2 26,1 2 28,7 [16 13,3] 2 31,1 6 18,9] 2 32,6 | 19 | 
| 12 [15 47,2] 2 23,1 [15 $0,8] 2 24,2 |15 57,6] 2 26,1 2 28,8 116 13,6] 2 31,1 [16 18,4] 2 32,7 | 18" 
13 115 47,2] 2 23,1 j15 $1,01 2 24,3 fl 57,9] 2 26,2 2 28,9 16 13,8 2 31,2 16 18,5] 2 32,7 17] 
14 |15 47,3] 2 23,1 15 51,2] 2 24,3 f 58,1] 2 26,3 2 28,9 [16 14,9 2 31,3 6 18,6] 2 32,7 | 16] 
15 [ts 47,4] 2 23,1 f 51,4 2 24,4 [is 58, 2 26,4 2 29,0 [16 14,2] 2 31,4 [16 18,7] 2 32,8 | 15 
16 [ty 47,4 2 23,1 [15 $1,601 2 24,5 11s 58,7] 2 26,5 2 29,1 16 14,4] 2 31,5 16 18,8] 2 32,8 I4 
17 |i5 47,5] 2 23,2 5 51,8 2 24,5 |15 38,9 2 26,5 2 29,2 [16 14,0] 2 31,5 [16 18,9] 2 32,8 | 13 
18 [15 47,6] 2 23,2 [15 $2,0] 2 24,0 |15 $9,2] 2 26,6 2 29,2 16 14,8] 2 31, 116 18,9 2 32,8 | 12 
19 [15s 47,7] 2 23,2 [15 52,2] 2 24,6 |15 59,4] 2 20,7 2 29,3 [16 15,9 2 31,7 116 19,0) 2 32,8 | 11 
20 |I5 47,8] 2 23,2 |'5 52,4] 2 24,7 f 59, J 2 26,8 2 29,4 6 15,2] 2 31,7 [16 19,0] 2 32,8 | 10 
21 15 47,6] 2 23,3 |15 $2,6] 2 24,7 16 2 26,9 2 29,5 [16 15,4] 2 31,8 |16 19,1] 2 32,8 9 
22 15 48,0] 2 23,3 [15 52,80 2 24,3 116 2 27,0 2 29,6 116 15,6] 2 31,8 6 19,1] 2 32,8 
23 15 48,1] 2 23,3 115 53,9 2 24,8 f 2 27,1 2 29,7 [16 15,8] 2 31,9 16 19,1] 2 32,9 | 7 
24 |15 48,2] 2 23,4 [15 $3,2] 2 24,9 [16 2 27,2 2 29,7 6 16,0] 2 32,0 [16 19,2] 2 32,9 | 6 
25 |15 43,3] 2 23,4 j15 53, 2 25,0 16 2 27,3 2 29,8 16 16,1] 2 32,0 [6 19,2] 2 22,9 | 5 
26 |15 43,4] 2 23,4 [15 $3,6] 2 25,1 116 2 27,3 2 29,9 [16 16, z 32,1 [16 19,2] 2 32,9 | 4 
27 |15 43,5] 2 23,5 115 63,8 2 25,1 6 2 27,4 2 30,9 [16 16,4 2 32,1 [16 19,2] 2 32,9 | 3 
23 [15 48,6] 2 23,5 |15 $4,1] 2 25,2 [16 2 27,5 2 30,1 |16 16,6] 2 32,2 [16 19,2] 2 32,9 | 2 
29 [15 48,8 2 23,6 15 54, 2 25,2 116 2 27,6 2 30,1 [16 16,8] 2 32,2 6 19,3] 2 32,9 | 1 | 
30 15 49,9] 2 23,6 '15 54,6 2 25,3 [16 2 27,7 2 30,2 [16 16,9] 2 32,2 |16 19, 3 2 32,9 | © 
8 11 | 10 9 8 7 6 s. 


For right Aſcenſion of à Point of the Ecliptic. 


Reduction of the Eeliptie to the Equator, | 


According to the obliquity of the Ecliptic 230 „ 
With the change of reduction for the change of the obliquity one minute. 


Argument. Longitude of a point in the Ecliptic, 
5. © 6 I 7 2 8 | 8. | 3 
Diff. Change] —— Diff. Change. — | Diff. | Change. 

o # jo . W |} H 2 0 7 2 ' Ut H 0 . 1 11 J S579 
—. — — . — E CY. — — 9 
V 999 —*'$ 42,4 10,8 [2 11 14, 1 11,7..140 "0 

o 30 2 28,9], 28,9 0,2 a 7 al. 4 * 10,9 |2 9 59,4); 17 11,6 29 30 

1 00 4 558 5 288 0,4 2 8 19,6, A. 11, 2 8 41,6 20, 11,5 29 © 

x 30% 7. 26,% 29% 06 |2 9 349, 13 191 |2 7 21,2; 22,8] 11,4 [28 3 

2 0% 9g $53], 28.5 o,8 2 10 479, 18.8 11,2 2 $ 58,41; 25,2] 11,3 28 0 

2 300 12 23,802 28,3 1% 13. 11 7 , 9. 6| 11,3 |2 4 33,2]; 27% 11,2 27 2 

3 00 14 52,1 28 1 3 % 1 53 f 6,2 I1,5 2 3 56,4% 20,1] , fa) 

3 300 17 2% ½ | 1,5 |2 14 136, 4% 1,6 f 1 35,31; 32.6] 19,9 |26 30 

4 00 19 48,0 1 aM . 2 11, 2 2, 250 10,8 26 0 

4 300 22 15,5], I 1,9 |2 16 9,1 7 1 11,8 |1 58 27,7 . 3754 10,7 25 30 

5 0 24 42,65 6 1 2,1 |2 17 18,2 5 11,8 [ 56 50,5 1 39, 10, |25 

5 300 27 9,3], _ $.3 3 79- $$;1 8 5454 11,9 fl 55 10% 41,9 10,4 [24 30 

6 0 29 35,0], acof 295 |2 19 95, 41. 12,0 fl 53 29,0) 44,2 1 4 © 

6 300 33 TS, 2%] 2,7 |a 20 1,4 2 12,1 l 51 4480, 46,3 10,1 [23 30 

7 oo 34 26, % 3 2,9 | 20 51,00 7% 12,2 fl 49 58,5] 48, 9,9 [23 

7. 30% 36 6, 24,7 3,1 2 21 38,10 47,1 12,2 1 48 10,0 l f | 9,9 122 3 | 
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| Jeclination of the Points of the Ecliptic. 
| According to the Obliquity of the Ecliptic, 23%. 29”. 15”. 
| With the Change of Reduction, for the Change of the Obliquity, one Minute. 
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2 ‚— —ů.wm 3 


wum itude of the Point in the Ecliptic. 
— | © 7 7 — + 2 + F_— 
"Declination. j Diff. ge. | Declination, Diff. (Change. Declination. Diff. C ange. 
5 Tm 7 w AP" 7, 7 1 PR . 7 
0 0 10 Oo 0,0 it 57 „% jII 29 12,3 28,1 20 10 37,4 6 1 2 50,8 20 O 
o 30 0 11 775 11 368] „ „„ 39 444 28,5 20 16 5,6 = 51,1 | 29 30 
i 2 ſo ms bd gy [2 
% f Bika a of foe Hh bn Sic on 
2 30% 59 4395 |, * 2,4 112 21 241 30,3 20 4 152 [J 957] 52,2 27 30 
3 1 i 3% | % 29 [12 3 ans 30,7 20 47 5 f 3} % 127 0 
3 301 23 357 7 3-4 [12 4 55,8 31,2 20 52 53,4|5 49 52,7 | 26 30 | 
4 „1 35 33 | 55%) 38 % 52 7a 31,6 (20 58 32,9 |? 39] 530 26 © | 
4 30|1 47 26,6 fl 758 43 13 2 15,2 32,0 |21 4 6,6 4 7 $32 25 30 
of 1 59 21,4 13 12 20,0 2, 21 4,4 ; 33,5 2 © 
5 302 i 159] 5%) 53 [13 2 21,5 328 |ar 14 5631/5 29) 537 44 36 
6 2 23 9,7 * 7 5,8 [13 32 19,8 33,3 [zt 20 12,3 | 0 5% 24 © 
6 30 2 35 3 [x =_ 6,2 [13 42. 147 337 |21 25 22,4 |5 % 542 | 23 3o | 
7 ol 2 5. 57 [13 52 6,2 1 [21 30 26,5 54% | 23 O 
7 30 2 $8 4½% li 3%] 72 % 1 $42 425 21 35 24,7 1 3) 547 | 22 30 
8 of 3 10 392 |, % 27 [14 11 38,6 35,0 |21 40 16614 59] 349 122 © | 
8 301.3 2399 fr; = BY 1.2. 19:6 35.4 [21 45 25 |4 4 $52 | 21 30 
o| 3 34 19 14 30 56, 21 42,3 "| 554 | 2t © | 
5 30| 3 4 86 11 49. 9% [14 4 30,6 36,2 f 54 1% 1 339) % 2 30 
o| 3 57 56% fir 4% - 9.6 14 5o og 36,6 |21 58 4s | * 2) 558 20 | 
30% % 9 442 |; 4,0 1% [14 59, 26,7 37,0 [22 3 48|* 20% 560 | 19 30 
ol 4 2t 3% f 1 106 [is B 49,2 37,4 22 7 199|7 "| 562 % o | 
30| 4 33 1597 ff 2 11,0 ff 18 7,8 27,8 22 11 28.5 4 8 36, is 30 
o| 4 44 599 fir ju 11,5 |i5 27 22,6 38,2 22 15 31,3 | 4 "44 56,6 18 0 
30 4 5 43,0 |; 2 12, ftß 36 33,3 38,6 22 19 27,4 52 56,817 30 
oſs 8 249|,, 7/3] 2, |15 45 40g 39,0 22 23 17,3|3 7% 3% | 17 0 
5 20 $7|,, | 129 |15 54 42,9 3% 22 27 o8|3 435] 571 | 16 30 
1 31 4532 [iz 28 13,4 |16 3 4:5 39,8 122 30 380| 3 31% 57,2 | 16 „ 
5 43 2344 [rx 26.6 13,9 16 12 36,2 40,2 |22 34 8, 3 3% 3% | 15 30 
5 55 O2 fr 35,6] 743 % 21 26,6 40,6 |22 37 329| 3 ?%3} % | 15 0 
6 6 35,8 * =D 14,3 [16 30 12,8 41,0 122 40 50, 3 137 57,8 | 14 30 
6 18 98|,, = 15,3 [16 38 64,8 41,4 [22 44 20|3 4 % 14 0 
6 29 42,4 It 10 15,7 [16 47 32,4 41,7 [22 47 6,8 29 58,0 I3 30 
6 41 13,4 11 3's 16,2 [16 5 $,7 42,1 122 50 5,0 3 $9, 58, 2 13 © 
6 $2 429 11 250) 167 [17 4 345 42,5 22 52 568 2 | 38, 12 30 
7 4 1% ( 27] 17,1 [17 12 39% 42,9 |22 55 419 | 49 55, | 12 „0 
7 15 369 f 24,60 770 7 21 19,4 432 |22. 58 20,4|3 % 586 | 11 30 
7 27 , f 2326 18,1 [17 29 344 43,6 123 , © $2,3 * Ho $8.7 -{ 11 .. © 
7 38 241 [is 2% 2995 |'7 37 4532 439 [23 3 176|7 253) 588 10 30 
2 49 451 [it 19,2) % ['7 45 55S 4463 f 7 363} 1 98, | lo © 
8 1 43 (1 171 1944 f 53 $30 4% |23 7 3, % 590 | 9 30 
9 12 21,4]; 15,2) 2999 fis 1 49,8 45,9 [23 9 $36| 7 33 59,1 0 
8 23 36, 1 2 20,4 [18 9 41,9 45,3 |23 1 522| 599] 65,2 8 30 
8 34 49,9 [I 3 208 113 17 29,2 45,7 23 13 44,2 1 59,3 8 © 
8 46 1,9 ff g,2] 2½ |'8 25 1196 ,o |23 15 294|; 49] 594 | 7 30 
5 $7 1% f % 21,7 fis 32 49,2 4. 133 17 7% 7 95 | 7 0 
9 $ $39 rr 4.7 22,2 [13 40 21,8 „7 123 18 39,6 109 59,5 6 30 
9 19 22, fr 26 22,7 8 47 49,4 47,1 123 20 6 | p 5 59, 6 © 
9 39 246], Saz 23,2 8 55 12,1 47,4 |23 21 22, 1 159, 60, 5 30 
9 41 243 i 58) 23, % 2 29,6 47.7 [23 22 343| 1 | % | 5 o 
9 52 2231, 556 2% f 9 420 4, 23 23 390| #7] 39,7 4 30 
% 3 16, 0 52.2 245 |I9 16 49,3. 48,4 23 24 369|? 59] 598 4 „ 
10 14 11,6 o 50,7 25,0 f 23 51,4 57 123 25 0 23 59,8 3 30 
1 2700 43,2 25,5 [19 30 48,3 49,0 23 26 12,3 O 44,7 59,8 y. 6 
19 35 S596 io 45,6] 2599 fi 37 39,99 49,3 |23 26 498| © 3 3% | 2 30 , 
10 45 36,2 ſO 42, 26,3 [19 44 26,2 49, 23 27 20,4 3 59,9 2 0 
10 57 191 fo TO 26,9 |19 51 1,3 49,9 23 27 44,3 _ 59,9 1 30 
11 7 596 [io 37% 27,2 |I9 57 42,8 50,2 [23 28 1,41? "| > | x o ' 
21 1% 3%4 bis 349] 297 0 4 128 50,5 [23 28 116] ® 9} 6% | 30 | 
11 29 12,3 '"| 28,1 20 10 37,4 50,8 23 28 150]? 34] 6 [O o 
| 
4 hut 2 — — 


| 
| 
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's paral- ASTRONOMICAL REFRACTIONS. : 
lax, For the height of the barometer 28. © Paris, and the graduation of Reau- 
n the ver- mur s thermometer, 10. above freezing, with variations for 10 lines in 
| tical circle; the height of the barometer, and 10 degrees of the thermometer.“ ; 
iſt. i r ar. ar. it. ra Ar. Var. I *. r. Var. 
from San's from for | for | for from for for | for from for for for | 
vert. |\Paral 4verrt. | bar. 284rolin, [ro d.fvert.|bar284,7 1olin.|10d. vert. I bar. 284, folin.ſ tod. 
lax ' h.+ 10} bar. ther. h. +10] bar. cher. ther. 1 10. bar. ther. 
— 17 o 14 4 7 ww a hg 77 7 E 0 
0% 4 010 0,0 | ©,o | 30 o 33,1] 1,0] 1,5 | 60] 1 39,09] 229 | 45 
1 31944 110 0,0 ,o | 31 o 34, J 1,0] 1,5 [61] 1 43,2] 3,0 | 47 | 
1 6] 09 210 o,r | o,r | 32 [0 35,8] „ 1,6 [6211 47,6] 3,1 779 | 
9] I, 310 o,1 | 0,1] 3310 37,2] 1,1 | 1,7 63 1 52,3 3,2 v1 
12] 1 410 o,1 | 0,2 | 34 10 38, 1,2 | 1,7 64 57.23, 3 
Is | 2,3 510 0,2 | 0,2 | 35 [o 40,2] ,, 62 2,4 3,5 | 5%6 | 
1182, [%% %%% %%, 0 4% 1,2] 1,9 % 68, 3,7 | 59 
| 21 | 3,1 710 „ 0,3370 43, 1,3 2, 672 142] 40 63 | 
1 24 | 3,6 810 0,2 | 0,3 o 44,0] 1,3 | 2,0 682 20,9 4,2 6/6 | 
12740 „ 929,3 [0,40 3910 45,5) 1,4] 2,1 % |2 28,3] 4,4 | &9 
304.4 [10 lo 0,3 10,41 o 8, 1,42, 702 36,3 4,7 773 
133148 1 0,3 | 0,5 | 41 10 49,8] 1,5 2,2 [72 45,5, | 77 | 
136] 52 1210 0,4 o, | 4219 51,6] 1,5 | 2,31 72 | 2 $47] 5,3 8 | 
39 | 5,5 1130 0,4 | 0,6 1] 43 19 53,4] 1,6] 2,4 | 73 | 3 5,5 5,6 2, | 
[42] $99 11410 ©,4 | 0,6 | 4419 55,3] 1,6] 2,5 17413 175 , | 9 | 
45162 | 15] © O05 , 1 45 12: 5743} 1,7 [2,9 1 7513 31-9] 6,3 | 9 | 
43 | 6,5 | 161 © o; | 0,7 0 59,3 1,3 | 2,7 | 76] 3 49,4] 6,8 10, | 
51168 11710 o s [47]! 1,4 , 2,8 | 7714 3,8 7,3 | 1 | 
54 „ j18Þ0 o, o, [| 4811 3,6 2, 2,9 | 78 | 4 24,0 29 12,5 | 
157174 [ro Jo 98106 fog] % 20030 | l4 45155 | 13 
| 60] 7,6 200 o, [og | 5@|1 8,2 2,1 | 3,1 5 1559] 9 4 | 14, | | 
162] 7,8 (210 o „ 5111 10,6] 2,2 | 2,2 | 81 | 5 49,9104 | 16, | 
} 66 8,0 || 22 | © 0,7 | to] 52|1 13,2] 2,33, 4826 29,7 |11'6 | 18, | 
| 69| 8,2 |23|o 243 0,7 [1,r | 5311 15,9) 2.3 [3.5 | 83] 7 20,312 | 21, 
17218, | 24] 0 o,8 , | 54 |1 18,7] 2,4 | 3,7 | 9413 24,7 [15,0 | 24, | 
75 8,5 2510 o,8 1,2 551 21,6 2,5 3,8 | 85| 9 48,3 (% | 29, | 
73 186 42610 0,8 [1,31 56 | 1 24,7] 2,5 | 3,9 (1 41,9 | | 
1831 18,7 270 o,9 | 1,3 || 57 |" 28,0] 2,6 | 4,1 || 87 [r4 18,4 | 
18418, | 28]o „9 | 1,4 || $8 1 31,5] 2,7 | 4,2 || 88 118 1,3 | | 
378,8 | 2910 1,0 1,459 |T 35,2] 2,3 | 4,3 || 89 3 21,4 be 5.50 
go | 8,3 0 1,0 60 11 29,9) 2,9 90 10 50,8 [55,0 [129,2] | 
N 
This table alſo anſwers to the height of the barometer 29,6 inches, Engliſh meaſure, 
and to 50® of Fahrenheit's thermometer; or to the height of the barometer 30 Englith 
inches, and 55® of Fahrenheit's thermometer. And the column of variation of refrac- 
tion for 10 lines of the barometer, Paris meaſure, anſwers to a difference of 9-10ths of 
an inch, Engliſh meaſure, from the given height 29,6 or 30,00 inches; and the column 
of variation of refraction of 10® of Reaumur's thermometer anſwers to a difference of 
200 of Fabrenheit's thermometer from the given degree 50 or 559. | 
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MASON LUNAR TABLES. 


Epochs of the mean Motion of tire Moon. 


cars current. Mean Time, for the Meridian of the Royal Obſervatory at Greenwich. 
reg,. Style. | Mean Long. m 164 Mean Ano. 5 eg. Style. Mean Ano. ) 
rc. nee T D Tr r is o ' | [Yrs. finceC, 2 7 # 
1600 3 16 17 51,0 90 | 9g 8 59 46110 . 7 13 51 36] 2 
20] 7 29 52 3 358 lro 1 44 14 9 10 12 34 $0] 2 
40 o 13 27 17,9] 3,2 | 28 28 42 1 11 18 $1 
4 27 2 % 1,4 [f 8 13 10] 7 4170 1200 
Bo] 9 10 36 43, 04 | 2 17 57 38 6 B. 7 21 43 29 © 
170 1 11 © 51,0 o,o 3 14 38 12] 5 o 20 Jt 44/71 
1] 5 20 23 56,4] 0,0 13 21 26] 4 1 19 14 fr 
2] 9 29 47 , 00 9 12 4 41} 4 bo 4 17 58 140 
3] 2 9 10 7.2 , o 10 47 $6] 3 . 38 45 251 9 
417 143 47,6] 00 | 32235 43 O 2 25 3] 9 
Sjrr 182: 6 52,9] , | 6 21 18 200 2 I 27 11 53 
6] 2 20 29 53,4] , [9 20 1 25] 1 42555 717 
7] 7 29 53 3,8 00 fo 18 44 5o[ 1 B. 8 7 4216] 7 
Bl 0 22 26 44,2] of | 4 o 31 59} © 4,3 ft 6 25 311.6 
of 5 1 % 49,6] of |6 29 15 14|'1 49 2 5 8 46} 5 
1710] 9 11 12 55, ot | 9 27 58 29111 „ n 
ri} 1 20 36 ©, | os o 25 41 43j10 B. 3,28 15 39 10 4 
12] 6 13 9 %, cot 4 8 28 520 9 5,3 [t 14 22 25] 3 
13/10 22 32 46,2] 02 | 7 712 719 5, 213 $5 4c] 3 
14] 3 1 55 $1,6] o, 2 sto 5 55 22 8 5,6 5 11 48 55] 2 
15] 7 11 18 57,0] o, [ 4 38 27] 7 5,8 18 23 36 4 2 
16] © 3 $2 37,4] 0,2 | 4 16 25 46] 7 5,9 li 22 19 18} 1 
17] 4 13 15 42,8] 0,3 | 715 9 1| 6 6,1 2 21 2 32] © 
15] 8 22 38 48,2] 0,3 10 13 52 16] 5 6,2 | 5 19 45 6 © 
1911 2 1 33,6] 0,3 | 112 35 31] $ B. 6,4 | 9 1 32 $71 
1720] 5 24 35 34,c| ©,4 | 4 24 22 46| 4 6,5 | © © 16 12110 
21110 3 53 39,4] 0,4 | 7 23 5 54/4 6,7 | 2 23 59 27110 
22] 2 13 21 44,8] 0,4 10 21 49 9] 3 a 6,8 5 27 42 42 7 
22] 6 22 44 50,2] o, 5 | 1 20 22 24} 2 B. 70 | 9 4 29 $1 
24011 15 18 30,6] o, | 5 2 19 22] 2 7,1 | © 13 618 
25] 3 24 41 36,0] 06 8 1 2 4| 1 7,3 | 3 6 66 21] 7 
261 8 4 4 41,4] ©,6 o 29 46 :| © 75 | 6 5 39 35] 6 
271 © 13 27 4,8] o, | 1 28 29 1+] © B, 76 | 9 17 26 44] 6 
231-$ 6-1 3% 6,9 5 10 16 2761 7,8 0 16 9 59] 5 
29] 9 15 24 32,6] 8 |3 8 590 42/0 8,0 3 14 52 1c] 4 
1730] 1 24 47 38,c| 0,9 fit 7 42 57119 8,1 6 13 36 24] 4 
31] 6 4 10 43, % |2 626 11] 9 B. 8,3 | 9 25 23 38] 3 
32010 26 44 23, o, | 5 18 13 2c| 8 8,3 | 24 6 $53] 3 
32] 3 6 7 29,2] 1,0 | 83 16 56 35| 8 8.6 | 3 22 50 2 
34] 7 15 39 34,6] , ff 15 39 5c| 7 = 8,8 | 6 21 33 23] 1 
1735]!1 24 53 40% , | 2 14 23 5| 7 9,0. | 9 20 16 35 
36] 4 17 27 20,4] 1,2 | 5 26 10 14] 6 9,2 | © 18 59 52/0 
37] 2 26 50 25, 1,2 | 8 24 53 2c| 5 9,4 | 3 17 43 711 
38] 1 6 13 312| 1,3 [ir 23 36 44] 5 9,6 | 6 16 26 22111 5 16 
39] 5 15 36 36,6] 1,4 | 2 22 19 $9] 4 B. 9,7 | 9 28 13 3110 156 $3 $4 
1749110 8 10 1% 1,4 | 6 4 7 Et] 3 9,9 | 0 26 56 46| 9 26 34 nyt 
41] 2 17 33 22,4] 1,5 | 9 2 50 22] 3 10, | 3 25 40 19 7 14 88 
42] 6 26 56 27,% 1,6 f 1 33 37] 2 10,3 | 6 24 23 16] 8 17 54 4$ 
43111 6 19 33,2 1,9 | 3 © 16 52] 1 B. 10,5 ro 6 10 25] 7 28 31 8 
44] 3 23 83 13,6] 1,9 [612 4 16 10,7 | 1 453 4K 7 9 12 
17451 8 8 16 19% 1,8 9 10 47 i6} © 10,9 4 3 36 55] 6 19 52 25 
46 O 17 39 24, I,9 O 9 0 311 11,1 7 2 20 9 6 O 22 42 
47] 4 27 2 298] 20 | 3 8 13 46111 B. 11,3 [1014 715) 511 9 48 
43] 9 19 36 10,2] 2,1 6 20 © 55110 11,5 1 12 50 33] 4 21 50 5 
49] 1 23 59 15,4] 2,2 9 18 44 10] 9 11,7 1 4 11 33 48] 4 
1759] 5 8 22 21,c| 2,2 | o 17 27 25| 9 10 19 59 11,9 710 17 203 
STj10 17 45 2, 2,3 | 3 16 10 39] 8 21 © 1% IB. 12,1 0 22 4 12] 2 
$2] 3 10 19 6,*| 2,4 | 6 27 57 4518 1 37 22 12,3 | 1 20 47 27] 2 
$3] 7 19 42 12,2] 2,5 | 9 26 41 {| 7 12 17 39 12,5 | 4 19 30 42] 1 
$4111 29 5 17,6] 2,6 | o 25 24 1f] 6 22 57 56 12,7 7 18 13 57] © 
1757 4 8 28 22,0 2,7 | 3 24 7 326 3 38 12] B. 13,0 [ 0 1 610 
$19 1 2 3,4] 28 |7 5 54 42] 5 14 15 19] B. 176 | o 9 45 341f! 
$7] 119 25 „e 29 flo 4 37 $7] 4 24 55 300 B. 23, | 1 19 30 20 
SP) 5 19 48 14,2] 30 |1 3 21 12] 4 5 35 53] [B. % 2942 2 29 1 36 
501 9 29 11 1% 3, 14 2 429] 2-16 16 Ic 


— 
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Epochs o j m : 
Mean Time for cog tary yo of the Moon, 
ian of Philadelphia. 1 
Ano, 5 Long. | Gre 8 
3 — — * Z- tyle.|Mean Lon x » Accel. Hit | 
2 — rr B Ano.) | 
65| 5s 3 59 By To 77 T5 777f 20 To 5ol f NS Tong. | 
B 67 9 13 22 14,3 3,9 1 21 $53 3711 © $1 - 1225] 3 3 2 22 1 © — 
5 $5 54 i 31 24 4 7 12 $2 35,1] 1 39 31] 7 x 
69161 I Zciri 4:9 2 17 21 40 $ 
1707110 4 Ig Ol 9 22 8 30 1 22 15 4%, 15,2 5 16 6 12 21 13 
270 % frageeuts 
18282 — 341 $5 12 58 21 16,1 2 324591 
4 — aa 2 222 
2%) DD 
4 17 24 2 —. 2. K. 3 P_=2 Þ Retro, 
3 28 441 114 9 23 b 18:07 2 TY 
3 8 44 56 $1846 104395 
2 19 25 15] I 31 © 28 9 16 10,5 : 
2 0 2 21 5 20 42 56 36,0] 0 
1 10 42 38 o © 3 
O 21 22 55 122 7 23,01 6 
o 2 3 12] [|B. { 18 52 12 45,5] 9 
12 40 18 | rx 11 25 53 12,00 0 
3 20 48 58 3 
23 20 35 8 10] 8 o 12 31 
4 952 ig 29] 4 13 34 43 7 I 
9 I4 41 9 B. 4 $ 27 9 26 os 
25 18 15] 8. 1 10 44 9 ©, 4 
3 8 5 58 320 B. Bol 5 24 18 52 : | 
7 2 16. 38 — . TO 
o 10 13 34,3 27 19 Moon”, : 0,0 
1 9 45 F— = 
1 8 22 — 4 29 16 46 S |_Mcan motion þ 7 Mean = * 
— © 56 30, 227 3 E . 20: Mean Mo. Q 
pf rehge. 36,3 : 1 « 0 13 10 35,0 57 E 
12 18 12 oO 26 21 10,1 o 3 3 549 3 106} 
11 2 i 47,1 1 22 54 43 3 1 9 31 45,1 I 7 47,9 O 6 21,3 | 
3 67 * 1 3 + : 1 22" 43" 208 I R 11 419 ( 9 31,9 | 
7 27 + f O 13 32 ; @ +0 $2 FT 2 22329 © 12 4% 
F 353 * 5 34 2 19 3 30,2 5 19 29,8 | o 15 
o 6 38 8 24 35 51 7 2 18 2 52 
4 29 11 : 16 8 5 214 $,2 3 23,8 Ig 3,8 | 
9 8 3 2 2 5 3 15 24 40,2 | 4 n 22 14,5 
611 17 $7 590 26 #- : 3 28 35 15,3 | 199 25 25,1 | 
n 22 20012 4 11 45 50,3 3 27 35 $,6 28 35,8 | 
12 1 15,3 oy 13 5 11 4 24 56 25.3 4 10 38 59,6 31 46, 
5 2 * 45 5 54 5 12 5 8 7 0,3 4 23 43 pas 
, 122 47 16 "3 5 21 17 35,4 7 , 
1118 4 178 19 51 45 15 2128 6 - * 
IO 37 42,3 o 32 2|| 16 6 1738 45,4 | 615 58 
1 it 9 8 17 Ip O 49 20,5 £2653 
2 29 52 19 8 4, 70 39s 7 25 10 
13 95 10 21 5,5 8 
MNj. 8 23 s 3 14 
23 7 2 31 40, 6 8 
9 I 6 21 17 
4 27 22|| 2 9 0 42 15,6 
2 1 9 4 21 
WVC 
25 47 56 24 10 F 3 25,7 10 © 29 
6 25 2|| 25 Fw #4. 0,7 IO 13 
7 5 19 [ 26 57 10 26 
4 20 12 52, 4 11 12 35 10,7 37 
9 12 46 3 4 11 25 45 5,8 1 
122 9 - + 28 o 8 56 2 11 233. 45 
1 32 43,9 29 | 022 6558 | 156 43 
; 30 | 1 $17 309 * 7 
5 
11828 59 | 115 o 
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s mean or Mi and Days. 1 
FuBRUAR . | APRIL. " | 
S|Mean motion Þ |Mo. mean Ano. Me. Mo. — »;Mo. mean Ano. Me 3 
2 Fr os © | | 
I 128 4 46,71 41 4, 3 29 | 
12 2 11 8 40,6{1 44 51,1 4 12'13 | | 
3 2 24 12 34,61 I, 1425 2 4 
4 3 7 16 28,61 Sr 12, 5 8 3 4 
5 3 20 20 22,5 1 54 23, 1 5-21 4 $ | 
6] 4 7 31 36,1] 4 3 24 16,5|I 57 33, 6 456 2,15 | 
| 4 20 42 11,1 4 16 28 10,42 © 44, 16.18 6 37,46 | 
8's 3 $2 46,1| 4 29 32 4,412 3 54 17 6 
9 517 3 21,10 5 12 35 358,32 7 6, ol 7 17 
10 6 © 13 56,2 5 25 39 52,32 10 16, 10 7 7 
11] 6 13 24 31,2] 6 8 43 46,32 13 26, 111 8 7 1 
12] 6 26 35 6,2] 6 21 47 40,2 16 37, 121 8 8 12 37 43, | 1 
13] 7 9 45 41,3] 7 4 $I 3492/2 19 48, 13] 9 8 25 41 37,75 27 15,8 1 
14 7 22 56 16,3 7 17 5s 28,1 22 58, 14 9 9 8.45 31,7 30 26,4| | 
H 8 6 6 51,918 © 59 22,102 26 9, 15ho 3 31 18,0] 9 21 49 25,75 33 37,1 
16] 8 19 17 26,3 8 14 3 106,12 29 20, 16110 16 41 $3,910 4 53 19,9} 47,71 - 
1719 2 28 1,41 8 27 7 10,0/2 32 30, I710 29 52 28,910 17 57 13,05 39 58,3 
18] 9 15 38 36,4] 9 10 11 4,012 35 41, 1801 13 3 3,11 1 1 7,95 43 9,0 
19 9 28 49 11,4] 9 23 14 $7,912 38 51, 19 1 T 26 13 38,111 14 5 1,5 46 19,6 2 
20010 IT 59 46,5110 6 18 $1,912 42 2, o 9 24 13,1]11 27 8 55,5 49 30,3| 1 
21010 25 10 21,5|10 19 22 45,912 45 13,2 21| © 22 34 48,2] © 10 12 49,45 52 40,9 | 
2211 8 20 56,5|11 2 26 39,82 48 23, 22 1 5 45 23, J © 23 16 43, 6 55 5, 
23/11 21 31 31,5111 15 30 33,802 51 34, 230 1 18 55 88, 1 6 20 3% % 59 2% [ 
24] © 4 42 6,6|11 28 34 27,7]2 54 45,1 24) 2 2 6 33,2] 1 19 24 31,39 2 12,9 | 
25 O 17 52 41,6] © 11 38 21,72 57 55, 25| 2 15 17 8, 2 2 28. 25,20 $5 23, 1 
26 x1 1 3 16,6] © 24 42 15,63 1 6 260 2 28 27 43,3] 2 15 32 19,26 8 34,1] 1 
27 1 14 13 $1,7]1 7 46 9,613 4 17, 27 3 11 38 18,3] 2 28 36 13, % 11 4447 
75 1 27 24 26,71 1 20 50 3,603 7 27, 28] 3 24 48 63, 3 11 49 7,1Þ 14 55, 
In the Months January and February 201] 4 7 59 28,4] 3 24 44 1,1Þ 18 6, 
a Biſſextile Year, ſubtract 1 from the Number 300 4 21 10 23,4 4 7 47 06 21 16,6 | 
of Days given. AY. | 
— MaAkcu. 9 | Mean motion Þ Mo. mean Ano. Mo. Me. | 1 
Mean motion D Mo. mean Ano, Me. Mo. s N "REA 
F = 5 4 | 
1 2 10 35 1,7]2 3 $53 $7,513 5 5 
2| 2 23 45 36,7] 2 16 57 $1,513 6 5 : 
| 3] 3 6 $6.11,8| 3 135,403 6 G 
4 3 20 6 46,8] 3 13 5 39,413 6 - | 
$| 4 3 17 21,8| 3 26 9 32,413 7 
6| 4 16 27 56,9 4 9 13 27,33 7 7 | 
7] 4 29 38 31,9] 4 22 17 21,303 8 7 f 
3) 5 12 49 6% 5 5 21 15,2% g : | 
9 5 25 59 4,9 5 18 25 9,23 9 
10 6 9 10 1,0 6 1 29 3,113 9 9 1 30 48 | ; 
11] 6 22 20 32,0 6 14 32 57,113 9 9 14 34 42,5P 59 243 ; 
12 7 5 31 27,0] 6 27 36 51,113 9 27 38 36,57 2 3 q 
[13] 7 18 42 2,1| 7 10 40 45,0/3 10 10 42 30,5]7 f 45,6 } 
144 8 1 52 37,1| 7 23 44 3,0 48 48,8110 6 4 
158 15 3 12,1] 8 6 48 32,9 3 I 21 59 23,9]1 ; 
16, 8 28 13 47,1] 8 19 52 26,93 0 5 958,911 : 
1719 11 24 22,29 2 56 20,9 4 o 18 20 33,9] © | 
18] 9 24 34 57,29 16 © 14.34 r 1 31 9,9 | 
1910 7 45 32,2] 9 29 4 8,8/4 I 14 41 44,9 © : 
20 10 20 56 7,3|10 12 8 2,7 4 1 27 52 19,9 1 ; 
2111 4 6 42,310 25 11 56,7 4 2 11 2 564,0 1 
2211 17 17 1,311 8 15 50,74 2 24 13 29,1] 2 4 
23 o © 27 $2,3|11 21 19 44,6 4 3 7 24 4, 2 4 
124] 2 13 38 27,4] 0 4 23 38,6 4 3 20 34 39,1] 3 
25] 0 26 49 2,4 © 17 27 32,5;4 4 3 45 14,2] 3 
26] 1 9 59 37,4] 1 © 31 26,4 4 16 55 49,2] 4 
27] 1 23 10 12,5| 1 13 35 20, 4 5 0 6 24,2] 4 
28] 2 6 20 47,5]. 1 26 29 14, 44 5 13 16 69,2 4 
291 2 19 31 22,5' 2 9 43 8,4% 15 26 27 34,05 
30] 3 2 41 27 2.22 47 2,3ʃ4 6 9 222 
311 3 15 $2 32,6] 3 $5 80 55,214 3 
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Days. 
| AUGUST. 


S Mean motion ) Mo. mean Ano. Mea. mo. Mean motion 5 Mo. mean Ano. Mea. 
Nenne I 0-7 1% 4 7 fo' 
i160 22 43 34,31 6 5 52 al,11 8 2 57,1 9 16 34 21,1] 8 22 50 33,211 16 46 
217 5 59 19,416 18 56 35,718 6 7, 9 29 44 $6,1] 9 $5 $4 27,1]11 19 56 
3 719 9 $4,417 2 © 29,618 9 18,3 10 12 55 31,1] 9 18 58 21,1111 23 7,3 
448 2 20 29,4] 7 15 4 23,6 8 12 29, 10 26 6 6,210 2 215,111 26 17,9 
61 8 15 31 4, 7 28 17,5| 8 15 39, | 511 9 16 41,210 15 6 9g,0{11 29 28,6 
168 41 39, 8 11 12 11,5] 8 18 50, 11 22 27 16,210 28 10 715 32 39,2 
71 9 11 52 14,8 8 24 16 5,4 8 22 o, O 5 37 $1,2/11 11 13 $6,911 35 49,9 
8] 9 25 2 49,5} 9 7 19 50, 8 25 11,5 o 18 48 26,311 24 17 50,1 39 0,5 
910 8 13 24,6] 9 20 23 $3,4| 8 22,2 1 159 1,3] 0 7 21 44,8|11 42 11,1 
10010 21 23 59,6110 3 27 47,3] 8 31 32, 115 9 36,3] © 20 25 38,8011 45 21,8 
1x11 4 34 34,6110 16 31 41,3] 8 34 43,4 1 28 20 11,4] 1 3 29 32,8|11 48 32,4 
(2111 17 45 9,610 29 35 35,2] 8 37 $41] 2 11 30 46, 1 16 33 26,711 $1 43,1 
13] © © $5 44,7|11 12 39 29,2] 8 41 4,7 2 24 41 21,4] 1 29 37 20,7|I 54 33,7 
141 © 14 6 19,711 25 43 23,2] 8 44 15,4 3 7 $1 36,4 2 12 41 14,6|11 58 4,3 
15} 0 27 16 54,71 o 8 47 17,1] 8 47 26,c | 3 21 2 31,5} 2 25 45 $8,6112 1 15,0 
16 1 10 27 29,8] © 21 51 11,1] 8 50 36,6 4 4 13 6,5] 3 8 49 2,62 4 25,6 
197] 1 23 38 4,8 1 4 55 5,o 8 53 47,3 | 4 17 23 41,5| 3 21 $2 $0,512 7 36,2 
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XII. For the horary Motion of the Moon's Long. 
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e quantity and difference of theſe Equations, as the ſign ſigni- 
fies, is increaſed or diminiſhed in proportion to the mean horary mo- 
tion of the Moon, which is 32. 56% to the horary motion of the 
Moon in her proper orbit. | 
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Szcrt, XI. The methed of finding the Longitude by the 
Eclipſes of Jupiter's Satellites; the amazing Velo- 
city of Light demonſtrated by theſe Eclipſes ; and of 
Cometary Eclipſer. 


In the former ſection, having explained at great 
length how eclipſes of the ſun and moon happen at 
certain times, it muſt be evident, that ſimilar eclipſes 
will be obſerved by the inhabitants of Jupiter and Sa- 
turn, which are attended by ſo many moons. Theſe 
eclipſes indeed very frequently happen to the ſatellites 
of Jupiter ; and as they are of the greateſt ſervice in 
determining the longitude of places on this earth, a- 
ſtronomers — been at great pains to calculate tables 
for the eclipſes of theſe ſatellites by their primary, for 
the ſatellites themſelves have never been obſerved to 
eclipſe one another. The conſtruction of ſuch tables 
is indeed much eaſier for theſe ſatellites than of any 
other celeſtial bodies, as their motions are much more 


regular. 

The Engliſh tables are calculated for the meridian 
of Greenwich, and by theſe it is very wg 4 to find how 
many degrees of longitude any place is diſtant either 
caſt or weſt from Greenwich ; for, let an obſerver, 
who has theſe tables, with a good teleſcope and a 
well-regulated clock at any other place of the earth, 
obſerve the beginning or ending of an eclipſe of one 
of ſupiter's ſatellites, and note the preciſe moment of 
time that he ſaw the ſatellite either immerge into, or 
emerge out of the ſhadow, and compare that time 
with the time ſhown by the tables for Greenwich ; 
then 15 degrees difference of longitude being allow- 
ed for every hour's difference of time, will give the 
longitude of that place from Greenwich ; aud if there 
be any odd minutes of time, for every minute a _=_ 
ter of a degree, caſt or weſt, muſt be allowed, as 
the time of obſervation is later or earlier than the 
time ſhown by the tables. Such eclipſes are very con- 
venient for this purpoſe at land, becauſe they happen 
almoſt every day; but are of no uſe at ſea, becauſe the 
rollings of the ſhip hinders all nice teleſcopical obſerva- 
tions, 

To explain this by a figare, let I be Jupiter, | oy 
M, N his four ſatellites in their reſpective orbits, 
I, 2, 3, 4; and let the carth be at F (ſuppoſe in No- 
vember, although that month is no otherwiſe mate- 
rial than to find the earth readily in this ſcheme, 
where it is ſhown in eight different parts of the orbit). 
Let Q be a place on the meridian of Greenwich, and 
R a place on ſome other meridian eaſtward from 
Greenwich. Let a perſon at R obſerve the inſtanta- 
neous vaniſhing of the firſt ſatellite K into Jupiter's 
ſhadow, ſuppoſe at three o'clock in the morning ; but 
by the tables he finds the immerſion of that ſatellite to 
be at midnight at Greenwich; he then can immediately 
determine, that as there are three hours difference of 
time between © and K, and that R is three hours for- 
warder in reckoning than Q, it muſt be 45 degrees of 
eaſt longitade from the meridian of A. Were this 
method as practicable at ſea as at land, any ſailor might 


immergons almoſt as eaſily, and with equal certainty, find the 


longitude as the latitude, | 
Whilſt the earth js going from C to F in its orbit, 


to be obſer-- only the immerſions of Jupiter's ſatellites into his ſha- 
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generally ſcen; and their emerſions out of it Fclipſes of 


while the earth goes ſrom U to B. Indeed, both theſe Jupiter's 


appcarances may be ſeen of the ſecond, third, and 
fourth ſatellite when eclipſed, whilit the earth is be- 
tween D and E, or between Gand A; but never of 
the firſt ſatellite, on account of the ſmallneſs of its or- 
bit and the bulk of Jupiter, except only when Jupiter 
is directly oppoſite to the ſun, that is, when the earth 
is at G; and even then, ſtrictly ſpeaking, we cannot 
ſee either the immerſions or emerſions of any of his ſa- 
tellites, becauſe his body being directly between us and 
his conical ſhadow, his ſatellites are hid by his body a 


few moments before they touch his ſhadow ; and are 


quite emerged from thence before we can ſee them, as 
it were juſt dropping from him. And when the earth 
is at C, the ſun, being between it and Jupiter, hides 
both him and his moons from us. 
In this diagram, the orbits of Jupiter's moons are 
drawn in true proportion to his diameter ; but in pro- 
rtion to the earth's orbit, they are drawn vaſtly too 


rge. 

A whatever month of the year Jupiter is in conjunc- 
tion with the ſun, or in oppoſition to him, in the next 
year it will be a month later at leaſt. For whilſt the 
earth goes once round the ſan, — — deſcribes a 
twelfth part of his orbit. And therefore, when the 
earth has finiſhed its annual period, from being in a 
line with the ſan and Jupiter, it muſt go as much for- 
warder as Jupiter has moved in that rime, to overtake 
him again; juſtlike the minute-hand of a watch, which 
muſt, from any conjunction with the hour-hand, go 
once round the dial-plate and ſomewhat above a — 
part more, to overtake the hour-hand again. 


8 
It is found by obſervation, that when the earth is Velocity 
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of 


between the ſun and Jupiter, as at G, bis ſatellites are light. 


eclipſed about 8 minutes ſooner than they ſhonld be 
according to the tables; and when the earth is at B 
or C, theſe eclipſes happen about 8 minutes later than 
the tables predict them. Hence it is undeniably cer- 
tain, chat the motion of light is not inſtantaneous, 
ſince it takes about 164, minutes of time to go through 
a ſpace equal to the diameter of the earth's orbit, 
which is 180,000,000 of miles in length ; and conſe- 
quently the JAN of light fly almoſt 200,000 miles 
every ſecond of time, which is above a milion of times 
ſwifter than the motion of a cannon bullet. And as 
light is 164, minutes in travelling acroſs the earth's 
orbit, it muſt be 85 minutes in coming from the ſan 
to us : therefore if the ſun were annihilated, we ſhould 
ſee him for 87, minutes after; and if he were again 
created, he would be 8; minutes old before we could 
ſee him. 

To illuſtrate this progreſſive motion of light, let A 
and B be the earth in two different parts of its orbit, 
whoſe diſtance from each other is 95,000,000 of miles, 


equal to the earth's diſtance from the ſun 8. It is rig, 178. 


plain, that if the motion of light were inſtantaneons, 
the ſatellite x would appear to enter into Jupiter's ſha- 
dow FF at the ſame moment of time to a ſpectator in 
A, as to another in B. Put by many years obſerva- 


tions it has been found, that the immerſion of the ſa- 
tellite into the ſhadow is ſeen 8; minutes ſooner when 
the earth is at B than when it is at A, And fo, as 
Mr Romeur firft diſcovered, the motion of light is 
thereby proved to be progreſſive, and not inſtanta- 
neous, 


4 D 


578 A. 5 


Eclipſes of neous, as was formerly belicved. It is caſy to com- 
Jupiter's pute in what time the earth moves from A to B; for 
Satellites. the chord of 60 degrees of any circle is equal to the 
ſemidiameter of that circle: and as the earth goes 
through all the 360 degrees of its orbit in a year, it 
goes through 60 of thoſe degrees in about 61 days. 
Therefore, if on any given day, ſuppoſe the firſt of 
e the earth is at A, on the firſt of Auguſt it will 
at B; the chord, or ſtraight line AB, being cqual 
to DS the radius of the a; the ſame with 

AS its diſtance from the ſun, 

As the carth moves from D to C, thro' the fide AB 
of its orbit, it is conſtantly meeting the light of Jupi- 
ter's ſatellites ſooner, which occaſions an apparent acce- 
leration of their eclipſes ; and as it moves through the 
other half Hof its orbit, from C to D, it is receding 
from their light, which occaſions an apparent retarda- 
tion of their eclipſes, becauſe their light is then longer 

42 before it overtakes the earth. 
Acceler- That theſe accelerations of the immerſions of Jupi- 
tion of ter's ſatellites into his ſhadow, as the earth approaches 
ons chi- towards Jopiter, and the retardations of their cmerſions 
* A out of his ſhadow, as the carth is going from him, are 
— — not occaſioned by any inequality ariſing from the mo- 
in 1 mo- tions of the ſatellites in eccentric orbits, is plain, be- 
tions of the cauſe it affes them all alike, in whatever parts of their 
latellites. orbits they are eclipſed. Beſides, they go often round 
their orbits every year, and their motions are no way 
commenſurate to the earth's, Therefore, a phenome- 
non not to be accounted for from the real motions of the 
ſatellites, but ſo eaſily deducible from the earth's mo- 
tion, and ſo anſwerable thereto, muſt be allowed to re- 
ſalt from it, This affords one very good proof of the 
486 carth's annual motion. 
Eclipſes by From what we have ſaid in general concerning e- 
comets. cliples, it is plain that ſecondary planets are not the 
only bodies that may occaſion them. The primary 
planets would eclipſe one another, were it not for their 
great diſtances ; but as the comets are not ſubject to 
the ſame laws with the planets, it is poſſible they may 
ſometimes approach ſo near to the primary planets, as to 
canſe an eclipſe of the ſun to thoſe planets; and as the 
body of a comet bcars a much Jarger proportion to the 
bulk of a primary planet than any ſecondary, it is plain 
that a cometary eclipſe would both be of much longer 
continuance, and attended with much greater dark- 
neſs, than that occaſioned by a ſecondary planet. This 
behoved to be the caſe at any rate: but if we ſuppoſe 
the primary planet and comet to be moving both the 
ſame way, the duration of ſuch an eclipſe would be pro- 
di gioully lengthened ; and thus, inſtead of four mi- 
nutes, the ſun might be totally darkened to the inha- 
bitants of certain places for as many hours, Hence we 
may account for that prodigious darkneſs which we 
ſometimes read of in hiſtory at times when no eclipſe of 
the ſun by the moon could poſſibly happen. It is re- 
markable, however, that no comet hath ever been ob- 
ſerved paſſing over the diſk of the ſun like a ſpot, as 
Venus and Mercury are ; yet this muſt certainly hap- 
pen, when the comet is in its perihelion, and the 
earth on the ſame ſide of its annual orbit. Such a phe- 
nomenon well deſerves the watchful attention of aſtro- 
nomers, as it would be a greater confirmation of the 
. nature of comets than any thing hitherto ob- 
rved. 
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Ster. XII. I Deſcription 
part of this Treatiſe. 


THe machine repreſented by fig. 207. is the 
GrAaxD OrRERY, firſt made in this Kingdom by Mr 
Rowley for King George I, The frame of it, which 
contains the wheel-work, &c. and regulates the whole 
machine, is made of ebony, and about four feet in 
diameter ; the outſide thereof is adorned with 12 pi- 
laſtres. Between theſe the 12 ſigns of the zodiac are 
neatly painted with gilded frames. Above the frame 
is a broad ring ſnpported with 12 pillars. This ring 
repreſents the plane of the ecliptic ; upon which are two 
circles of degrees, and between theſe the names and 
characters of the 12 ſigns, Near the outſide is a circle 
of months and days, exactly correſponding to the ſun's 
place at noon cach day throughout the year. Above 
the ecliptic ſtand ſome of the principal circles of the 
ſphere, agrecable to their reſpective ſituations in the 
heavens : viz. N“ 10. are the two colures, divided into 
degrees and half degrees; No II. is one-half of the e- 
quinoctial circle, making an angle of 23; degrees. The 
tropic of cancer and the arctic circle are cach fixed pa- 
rallel at their proper diſtance from the equinoctial. 
On the northern half of the eclipticis a braſs ſemicircle, 
moveable upon two points fixed in J and . This 
ſemicircle ſcrves as a moveable horizon to be put to 
any degree of latitude upon the north part of the me- 
ridian, and the whole machine may be ſet to any lati- 
tude Without diſturbing any of the internal motions, 
by two ſtrong hinges (N' 13.) fixed to the bottoms 
frame upon which the inſtrament moves, and a _ 
braſs arch, having holes at every degree, throug 
which a ſtrong pin is put at every elevation. This 
arch and the two hinges ſupport the whole machine 
when it is lifted up according to any latitude; and the 
arch at other times lics conveniently under the bottom- 
frame. When the machine is ſet to any latitude 
(which is eaſily done by two men, cach as: Peg hold 
of two handles conveniently fixed for the purpoſe), ſer 
the moveable horizon to the ſame degree upon the me- 
ridian, and hence you may form an idea of the reſpec- 
tive altitude or depreſſion of the planets both primary 
and ſecondary, The ſun (N® 1.) ſtands in the middle 
of the whole ſyſtem upon a wire, making an angle with 
the ecliptic of about 82 degrees. Next the ſun is a 
ſmall ball (2.), repreſentiag Mercury. Next to Mer- 
cury is Venus (3.), repreſented by a larger ball. The 
earth is repreſented (Ne 4.) by an ivory ball, having 
ſome circles and a map ſketched apon it. The wire 
which ſupports the earth makes an angle with the c- 
cliptic of 664 degrees, the inclination of the carth's 
axis to the ecliptic, Near the bottom of the earth's 
axis is a dial-plate (No g.), having an index pointing 
to the hours of the day as the carth turns round its 
axis, Ronnd the earth is a ring ſupported by two 
ſmall pillars, repreſenting the orbit of the moon ; and 
the diviſions upon it anſwer to the moon's latitude, 
The motion of this ring repreſents the motion of the 
moon's orbit according to that of the nodes. Within 
this ring is the moon (No 5.), having a black cap or 
caſe, by which its motion repreſents the phaſes of the 
moon according to her age, Without the orbits ins 
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the earth and moon is Mars (Ne 6.) The next in or- 


mical Ma- der to Mars is Jupiter and his four moons (N® 7.) 
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Each of theſe moons is ſupported by a wire fixed in a 
ſocket which turns about the pillar ſupporting Jupiter. 
Theſe ſatellites may be turned by the hand to any po- 
ſition, and yet when the machine is put into mo- 
tion they will all move in their proper times. The 
outermoſt of all is Saturn, his five moons, and his rin 
No g.). Theſe moons are ſapported and contrive 

imilar to thoſe of Jupiter. The machine is put into 
motion by turning a ſmall winch (Ne 14,); and the 
whole ſyſtem is alſo moved by this winch, and by pull- 
ing out and paſhing in a ſmall cylindrical pin above the 
handle. When it is puſhed in, all the planets, both pri- 
mary and ſecondary, will move according to their reſ- 
pective periods by turning the handle. When it is drawn 
ont, the motions of the ſatellites of Jupiter and Saturn 
will be ſtopped while all the reſt move without inter- 
ruption. There is alſo a braſs lamp having two con- 
vex glaſſes to be pat in room of the ſun; and alſo a 
ſmaller earth and moon, made ſomewhat in proportion 
to their diſtance from each other, which may be put on 
at pleaſure. The lamp turns round at the ſame time 
with the earth, and the glaſſes of it caſt a ſtrong light 
upon her. And when the ſmaller earth and moon are 
placed on, it will be eaſy to ſhow when either of them 
will be eclipſed. When this machine is intended to be 
uſed, the planets muſt be duly placed by means of an 
ephemeris hereafter deſcribed ; and you may place a 
ſmal! black patch or bit of wafer _ the middle of 
the ſun. Right againſt the firſt degree of V, you 
may alſo place patches upon Venus, Mars, and Jupiter, 
right againſt ſome noted point in the ecliptic. Put 
in the handle, and poſh in the pin which is above it. 
One tarn of this handle anſwers to a revolution of the 
ball which repreſents the earth abont its axis; and 
conſequently to 24 hours of time, as ſhown by the 
hour-index (9.), which is marked and placed at the 
foot of the wire on which the ball of the earth is fixed. 
Again, when the index has moved the ſpace of ten 
hours, Jupiter makes one revolution round its axis, 
and ſo of the reſt. By theſe means the revolations of 
the planets, and their motions round their own axes, 
will be repreſented to the eye. By obſerving the mo- 
tions of the ſpots upon the ſurface of the ſun and of 
the planets in the heavens, their diurnal motion was firſt 
diſcovered, after the ſame manner as we in this machine 
obſerve the motions of their repreſentatives by that of 
the marks placed upon them. 

The OaRERV (fig. 208.) is a machine contrived by 
the late ingenious Mr James Ferguſon, It ſhows the 
notions of the ſun, Mercury, Venus, earth, and moon ; 
and occaſionally the ſaperior planets, Mars, Jupiter, 
and Saturn, may be put on. Jupiter's four ſatellites 
are moved round him in their proper times by a ſmall 
winch ; and Saturn has his five ſatellites, and his ring 
which keeps its paralleliſm round the ſun; and by a 
lamp put in the ſun's place, the ring ſhows all its vari- 
ous phaſes already deſcribed. | 

In the centre, N' 1. repreſents the ſun, ſupported 
by its axis, inclining almoſt 8 degrees from the axis of 
the ecliptic, and turning round in 25; days on its axis, 
of which the north pole inclines toward the eighth de- 
gree of Piſces in the great ecliptic (No 11.), where- 
en the months and days are engraven over the ſigns and 
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degrees in which the ſun appears, as ſcen from the Aftrono- 
mical Ma- 
to the ſin is Mercury, iner. 


earth, on the different days of the year, 

The neareſt planet (N® 2) 
which goes round him in 87 days 23 hours, or 87: 
diurnal rotations of the earth ; but has no motion round 
its axis in the machine, becauſe the time of its diur- 
nal motion in the heavens is not known to us. 

The next planet in order is Venus (No 3.), which 
performs her annual courſe in 224 days 17 hours, and 
turns round her axis in 24 days 8 hours, or in 24; di- 
urnal rotations of the earth. Her axis inclines 75 de- 
grees from the axis of the ecliptic, and her north pole 
inclines towards the 20th degree of Aquarius, accord- 
ing to the obſervations of Bianchini, She ſhows all 
the phenomena deſcribed in Sect. ii. 

Next, withont the orbit of Venus, is the earth 
(No 4.), which turns round its axis, to any fixed point 
at a great diſtance, in 23 hours 56 minutes 4 ſeconds 
of mean ſolar time; but from the ſun to the ſun again, 
in 24 hours of the ſame time. No 6. is a ſidereal dial- 
plate under the earth, and No 7. a ſolar dial-plate on 
the cover of the machine. The index of the former 
ſhows ſidereal, and of the latter, ſolar time; and hence 
the former index gains one entire revolution on the lat- 
ter every year, as 365 ſolar or natural days contain 366 
ſidereal days, or apparent revolutions of the ſtars. In 
the time that the earth makes 365 diurnal rotations 
on its axis, it goes once round the ſun in the plane of 
the ecliptic; and always keeps oppoſite to a moving in- 
dex (N® 10.) which ſhows the ſun's daily change of 
place, and alſo the days of the months. 

The earth is half covered with a black cap, for di- 
viding the apparently enlightened half next the ſun from 
the other half, which, when tarned away from him, is 
in the dark, The edge of the cap repreſents the circle 
bounding light and darkneſs, and ſhows at what time 
the ſun riſes and ſets to all places throughout the year. 
The earth's axis inclines 234 degrees — the axis of 
the ecliptic: the north pole inclines toward the begin- 
ning of Cancer, and keeps its paralleliſm Cc 
its annual courſe ; ſo that in ſummer the northern parts 
of the earth incline towards the ſun, and in winter 
from him : by which means, the different length of 
days and nights, and the cauſe of the various ſcaſons, 
are demonſtrated to ſight, 

There is a broad horizon, to the upper ſide of which 
is fixed a meridian ſemicircle in the north and ſouth 
points, graduated on both ſides from the horizon to 

o in the zenith or vertical point. The edge of the 
. is graduated from the eaſt and weſt to the 
ſouth and north points, and within theſe diviſions are 
the points of the compaſs. From the lower ſide of this 
thin horizontal plate ſtand out four ſmall wires, to which 
is fixed a twilight- circle 18 degrees from the graduate d 
ſide of the horizon all round. This horizon may be 
put upon the earth (when the cap is taken away), and 
reQified to the latitude of any place; and then by a 
ſmall wire called the /*/ar ray, which may be put on 
ſo as to proceed directly from the ſun's centre towards 
the carth's, but to come no farther than almoſt to tonch 
the horizon. The beginnnig of twilight, time of ſun- 
riſing, with his amplitude, meridian altitude, time of 
ſetting, amplitude then, and end of twilight, arc ſhown 
for every day of the year, at that place to which the ho- 
rizon is rectified, 
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Aſtrono- The moon (No 5.) goes round the earth, from be- 
mical Ma- tween it and any fixed point at a great diſtance, in 27 
chinery- days 7 hours 43 minutes, or through all the ſigns and 


degrees of her orbit, which 1s called her * ical re- 
volution ;, but ſhe goes round from the fun to the ſun 
again, or from change to Hane, in 29 days 12 hours 
35 ininutes, which is her /ynodical revolution; and in 
that time ſhe exhibits all che phaſes already deſcribed. 

When the abovementioned horizon is rectiſicd to 
the latitude of any given place, the times of the moon's 
riling and ſetting, together with her amplitude, are 
ſhown to that = as well as the ſun's; and all the 
various phenomena of the harveſt-moon are made ob- 
vious to light, 

The moon's orbit (Ne 9.) is inclined to the ecliptic 
(N® 11.), one-half being above and the other below 
it, The nodes, or points at © and o, lie in the plane 
of the ecliptic, as belts deſcribed, and ſhift backward 
through all its ſines and degrees in 18; years. The 
degrees of the moon's latitude to the higheſt at NL 
(north latitude) and loweſt at SL (ſouth latitude), 
are engraven both ways from her nodes at o and o, and 
as the moon riſes and falls in her orbit according to its 
inclination, her latitude and diſtance from her nodes 
are ſhown for every day, having firſt reified her or- 
bit ſo as to ſet the nodes to their proper places in the 
ecliptic; and then as they come about at different 
and almoſt oppoſite times of the year, and then point 
towards the ſun, all the eclipſcs may be ſhown for hun- 
dreds of years (without any new rectification), by 
turning the machinery backward for time paſt, or for- 
ward for time to come. At 17 degrees diſtance from 
cach node, on both ſides, is ingraved a ſmall ſun ; and 
at 12 degrees diſtance, a ſmall moon, which ſhow the 
limits of ſolar and lunar eclipſes; and when, at any 
change, the moon falls between either of theſe ſuns and 
the node, the ſun will be cclipſed on the day pointed 
to by the annual-index (Ne 10.); and as the moon 
has then north or ſouth latitude, one may eaſily judge 
whether that eclipſe will be viſible in the northern or 


ſouthern hemiſphere : eſpecially as the earth's axis in- 


clines toward the ſun or from him at that time, And 
when at any full the moon falls between either of 
the little moon's and node, ſhe will be eclipſed, and 
the annual-index ſhows the day of that eclipſe. There 
is a circle of 29 cqual parts (N*8.) on the cover of 
the machine, on which an index ſhows the days of the 


moon's age. 


There are two ſemicircles (fig. 216.) fixed to an el- 
liptical ring, which being put like a cap upon the 
earth, and the forked part F upon the moon, ſhows 
the tides as the earth turns round within them, and 
they arc led round it by the moon. When the diffe- 
rent places come to the ſemicircle AaEbB, they have 
tides of flood; and when they come to the ſemi- 
circle CED, they have tides of ebb; the index on 
the hour-circle (fig. 208.) ſhowing the times of theſe 
phenomena. 

There is @ jointed wire, of which one end being 
put into a hole in the upright ſtem that holds the earth's 
cap, and the wire laid into a ſmall forked piece which 
may be occaſionally put upon Venus or Mercury, ſhows 
the direct and retrograde motions of theſe two pla- 
nets, with their ſtationary times and places, as ſeen 
from the earth. 

s 
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Sect. XII. 


The whole ur is turned by a winch or han- Aftrono- 
0 


dle (Ne 12.); and is fo caſily moved, that a clock 
might turn it without any danger of ſtopping. 

To give a plate of the whecl-work ot this machine 
would anſwer no purpoſe, becauſe many of the wheels 
lic ſo behind others as to hide them from fight in any 
view whatever. 

The PLrAaxEgTARIUM (fig. 209.) is an inſtrument 
contrived by Mr William Jones of Holburn, London, 
mathematical inſtrument maker, who has paid conſi- 
derable attention to thoſe ſort of machines, in order to 
reduce them to their greateſt degree of ſimplicity and 
perfection. It repreſents, in a general manner, by va- 


rious parts of its machinery, all the motions and phe- 
'nomena of the planetary ſyſtem. This machine con- 


ſiſts of, the Sun (in the centre), with the planets, 
Mercury, Venus, the Earth and n, Mars, Jupiter 
and his four moons, Saturn and his five moons; and 
to it is occaſionally applied an extra long arm for the 
Georgian planet and his two moons. To the earth 
and moon is applied a frame CD, containing only four 
wheels and two pinions, which ſerve to preſerve the 
earth's axis in its proper paralleliſm in its motion round 
the ſun, and to give the moon her due revolution abont 
the earth at the ſame time. Theſe wheels are con- 
need with the wheel-work in the round box below, 
and the whole is ſet in motion by the winch H. The 
arm Meth. carries round the moon, points out on the 
fon C her age and phaſes for any ſuuation in her or- 
it, and which accordingly are engraved thereon. In 

the ſame manner the arm points out her place in the 
ecliptic B, in ſigns and degrees, called her geocentric 
place ; that is, as ſeen from the earth. The moon's 
orbit is repreſented by the flat rim A; the two joints 
of which, and upon which it turns, denoting her nodes. 
This orbit is made to incline to any deſired angle. 
The — of this inſtrument is uſually made of a three 
inch or 14 globe, papered, &c. for the purpoſe; and 
by means of the terminating wire that goes over it, 
Frome ont the changes of the ſcaſons, and the different 
engths of days and nights more conſpicuouſly, This 
machine is alſo made to repreſent the Ptolemaic Syſ- 
tem, or ſuch as is vulgarly received; which places the 
earth in the centre, and the planets and ſun revolving 
about it, (It is done by an auxiliary ſmall ſan and an 
earth, which change their places in the inſtrument.) 
At the ſame time, it affords a moſt manifeſt confuta- 
tion of it: for it is plainly obſerved by this conſtruc- 
tion, (r.) That the planets Mercury and Venus being 
both within the orbit of the ſun, cannot at any time 
be ſeen to go behind it; whereas in nature we obſerve 
them as often to go behind as before the ſun inthe 
heavens. (2.) It ſhows, that ay the planets move in 
circular orbits about the central carth, they ought at 
all times to be of the ſame apparent magnitude; 
whereas, on the contrary, we obſerve their apparent 
magnitude in the heavens to be very variable, and fo 
far different, that, for inſtance, Mars will ſometimes 
appear as big as Jupiter nearly, and at other times you 
will ſcarcely know him Trom a fixed ſtar. (3.) It 
ſhows that any of the planets might be ſcen at all diſ- 
tances from the ſun in the heavens; or, in other words, 
that when the ſun is ſetting, Mercury or Venus may 
be ſeen not only in the ſouth but even in the caſt; 
which circumſtances were never yet obſerved. (4:) 
ou 
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You ſce by this planetarium that the motions of the 
planets ſhoald always be regular and uniformly the 
ſame; whereas on the contrary, we obſerve them al- 
ways to move With a variable velocity, ſometimes faſter, 
then flower, and ſometimes not at all, as will be pre- 
ſently ſhown, (5.) By the machine you ſee the pla- 
nets move all the ſame way, viz. from weſt to eaſt con- 
tinually : but in the heavens we ſee them move ſome- 
times direct from weſt to caſt, ſometimes retrograde 
from eaſt to weſt, and at other times to be ſtationary. 
All which phenomena plaiuly prove this ſyſtem to be 
a falſe and abſurd hypotheſis. 

The truth of the Copernican or Solar Syſtem of the 
world is hereby moſt clearly repreſented. For taking 
the earth from the centre, and placing thereon the 


uſnal large braſs ball for the ſun, and reſtoring the 


earth to its proper ſituation among the planets, then 
every thing will be right and agree exactly with celeſ- 
tial obſervations. For turning the winch H, (1) 
You will ſee the planets Mercury and Venus go bot 
before and behind the ſun, or have two conjunctions. 
(2.) You will obſerve Mercury never to be more than 
a certain angular diſtance, 21®, and Venus 470, from 
the ſun. (3.) That the planets, eſpecially Mars, will 
be ſometimes much nearer to the earth than at others, 
and therefore muſt appear larger at one time than at 
another. (4.) You will ſce that the planets cannot 
appear at the earth to move with an uniform velocity ; 
for when neareſt they appear to move faſter, and ſlow- 
er when moſt remote. (5.) You will obſerve the pla- 
nets will appear at the earth to move ſometimes direct- 
iy from weſt to eaſt, and then to become retrograde 
rom eaſt to weſt, and between both to be ſtationary 
or without any apparent motion at all. Which par- 
ticulars all correſpond exactly with obſervations, and 
fully prove the truth of this excellent ſyſtem. Fig. 211. 
repreſents an apparatus to ſhow theſe latter particulars 
more evidently. An hollow wire, with a ſlit at top, is 
placed over the arm of the planet Mercury or Venns 
at E, The arm DG repreſents a ray of light coming 
from the planet at D to the carth, and is put over the 
centre which carries the earth at F. The planets be- 
ing then pat in motion, the planet D, as ſeen in the 
heavens from the earth at F, will undergo the ſeveral 
changes of polition as above deſcribed. The wire 
prop that is over Mercury at E, may be placed over 
the other ſuperior planets, Mars, &c. and the ſame 
phenomena may be exhibited. 

By this machine you at 6nce ſee all the planets in 
motion about the ſun, with the ſame reſpective velo- 
cities and periods of revolution which they have in the 
heavens ; the wheel-work being calculated to a minute 
of time, from the lateſt diſcoveries. 

You will ſee here a demonſtration of the earth's 
motion about the ſan, as well as thoſe of the reſt of 
the planets: for if the carth were to be at reſt in the 
heavens, then the time between any two conjunctions 
of the ſame kind, or oppoſitions, would be the ſame 
with the periodical time of the planets, viz. 88 days 
in Mercury, 225. in Venus, &c.: whereas you here 
obſerve this time, inſtead of being 225 days, is no leſs 
than 583 days in Venus, occaſioned by the earth's 
moving in the mean time about the ſun the ſame way 
with the planet. And this ſpace of 583 days always 
pifles between two like conjunctions of Venus in the 
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heavens. Hence the moſt important point of aſtrono- Aſtrone- 
mical Ma- 


The diarnal rotation of the earth about its axis, Betz. 


my is ſatisſactorily demonſtrated. 


and a demonſtration of the cauſe of the different ſea- 
ſons of the year, and the different lengths of days and 
nights, are here anſwered completely: for as the earth 
is placed on an axis inclining to that of the ecliptic 
in an angle of 234 degrees, and is ſet in motion by the 
wheel-work, there will be evidently ſeen the different 
inclination of the ſun's rays on the earth, the different 
2 thereof which falls on a given ſpace, the dif- 

erent quantity of the atmoſphere they paſs through, 
and the different continuance of the ſun above the hori- 
zon at the ſame place in different times of the year; 
which particulars conſtitute the difference betwixt heat 
and cold in the ſammer and winter ſeaſons. 

As the globe of the earth is moveable about its in- 
clined axis, ſo by having the horizon of London drawn 
upon the ſurface of it, and by means of the terminat- 
ing wire going over it, by which is denoted, that on 
that ſide of the wire next the ſun is the enlightened 
half of the earth, and the oppoſite ſide the darkened 
half, you will here ſee very naturally repreſented the 
cauſe of the different lengths of day and night, by ob- 
ſerving the unequal portions of the circle which the 
iſland of Great-Britain, or the city of London, or any 
other place, deſcribes in thelight and dark hemiſpheres 
at different times of the year, by turning the earth on 
its axis with the hand. But in ſome of the better or- 
reries on this principle, the carth revolves about its 
axis by wheel-work. = 

As to the eclipſes of the ſun and moon, the true 
cauſes of them are here very clearly ſeen: for by plac- 
ing the lamp (fig. 212,) o_—_ the centre, in room of 
the braſs ball denoting the ſun, and turning the wineh 
until the moon comes into a right line betwen the 
centers of the lamp (or ſun) and earth, the ſhadow of 
the moon will fall upon the carth, and all who live on 
that part over which the ſhadow paſſes will ſee the 
ſun eclipſed more or Jeſs. On the other fide, the 
moon paſſes (in the aforeſaid caſe) through the ſha- 
dow of the earth, and is by that means eclipſed. And 
the orbit A (fig. 210.) is ſo moveable on the two 
joints called nodes, that any perſon may eaſily repre- 
ſent the dne poſition of the modes and intermediate 
ſpaces of the moon's orbit; and thence ſhow when 
there will or will not be an eclipſe of either luminary, 
and what the quantity of each will be. 

While the moon is continuing to move round the 
earth, the lamp on the centre will ſo illumine the moon, 
that you will caſily ſee all the phaſes, as new, dichoto- 
mized, gibbous, full, waining, &c. juſt as they appear 
in the — You will moreover obſerve all the 
ſame phaſes of the earth as they appear at the moon. 

The ſatellites of Jupiter and Saturn are moveable 
only by the hand; yet may all their phenomena be 
eaſily repreſented, excepting the true relative motions 
and diſtances, Thus, if that gilt globe which before 
repreſented the ſun be made now to denote Jupiter, 
and four of the primary planets only be retained, then 
will the Jovian ſyſtem be repreſented ; and by candle 
light only you will ſee (the machine being in motion) 
the immerſions and emerſions of the ſatellites into and 
out of Jupiter's ſhadow, You will ſee plainly the 
manner in which they tranſit his body, and their oc- 

cultations 
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cultations behind it. You will obſerve the various 
ways in which one or more of theſe moons may at 
times diſappear. And if the machine be ſet . 
white wall, r. then by the projection of their ſha- 
dows will be ſeen the reaſons why thoſe moons always 
appear on each fide of Jupiter in a right line, why 
thoſe which are moſt remote may appear neareſt, and 
e contrario, And the ſame may be done for Saturn's 
five moons and his ring. 


The Method of Reflifying the Orrery, and the proper 
Manner of placing the Planets in their true Situa- 
tions, 


Having dwelled thus much on the deſcription of 
orreries, it may be uſeful to young readers, to point 
out the method by which the orrery ſhould be firſt 
rectiſied, previous to the exhibition or uſing of it: 
and the following is extracted from Mr William Jones's 
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Sect. XII. 


planets on any day of the year in the planetarium, Aſtrono- 
muſt be doi by the aſſiſtance of an ephemeris or alma. mical Ma. 


nac, which among other almanacs is pabliſhed annually 
by the Stationer's Company. 

«« This ephemeris contains a diary or daily account 
of the planets places in the heavens, in ſigns, degrees, 
and minutes, both as they appear to the eye ſuppoſed 
to be at the ſun, and at the earth, throughout the 
year, The firſt of theſe poſitions is called the Heliocen- 
tric place, and the latter, the geocentric place, The he- 
liocentric place is that made uſe of in orreries; the 

reocentric place, that in globes, As an example 
for finding their places, and ſetting them right in the 
orrery, we will ſuppoſe the ephemeris (by White, which 
for rhis purpoſe is conſidered the beſt) at hand, where- 
in at the bottom of the /eft-hand page for every month 
is the heliocentric longitudes (or places) of all the pla- 
nets to every ſix days of the month; which is near e- 
nough for common uſe: a copy of one of theſe tables 


deſcription of his new Portable Orrery, * The me- for March 1784 is here inſerted for the information 
thod of ſhowing the places, and relative aſpects of the of the tyro. 

S| Day | Hehioc, clioc. | Helioc. | Helioc. clioc. elioc. 

= | increal, | long. h] long. Y | long. & | long. © | long. Q | long. $ 

11 3 11/16 ve 4517 = 11] 1 schr ꝙ 31o 2 357 ms 

3 35116 $6117 421 4 23117 3710 7125 2 

12] 3 $917 18 157 1523 3609 38/1 2 5 

19] 4 7117 1718 47110 29 33429 8128 33 

25] 4 4717 29119 19112 56515 K 2c 8 ve 38115 vp | 


Now, as an example, we will ſuppoſe, that in order 
toſet the planets of the orrery, we want their heliocen- 
tric places for the 21ſt of this month. Looking into 
the table, we take the 19th day, which is theneareſt to 
the day wanted: then, accordingly we find the place 
of Saturn (h) is in 172 17”, or 17 degrees (rejecting 
the minutes, being in this caſe uſcleſs); of Capricor- 
nus (vy), of Jupiter (A), in 139 of Aquarius (=), 
Mars (2) in 10® of Cancer (©), the carth(S), in 
299 of Virgo (mp), Venus (P), in 29 of Sagitta- 
rius (),. 4 in 28 of the ſame ſign; and 
in the ſame manner for any other day therein ſpecified. 
Upon even this circumſtance * a very pleaſing 
aſtronomical praxis, by which the young tyro may at 
any time be able to entertain himſelf in a moſt ration- 
al and agreeable manner, viz. he may in a minute or 
two repreſent the true appearance of the planetary ſy- 
ſtem juſt as it really is in the heavens, and for any 
day he pleaſes, by * to each planet its proper 
place in its orbit; as in the following manner: For 
the 19th of March, as before, the place of Saturn is in 
17? of Capricornus (vp) ; now, laying hold of the arm 
of Saturn in the orrery, you place it over or againſt 
the 179 of Capricorn on the ecliptic circle, conſtantly 
placed on or ſurrounding the inſtrument : thus doing 
the ſame for the other planets, they will have their 
proper heliocentric places for that day. 

% Now in this ſituation of the planets, we obſerve, 
that if a perſon was placed on the earth, he would ſee 
Venus and Jupiter in the ſame line and place of the 
ecliptic, conſequently in the heavens they would ap- 
pear together, or in conjunction ; Mercury a little to 
the left or eaſtward of them, and nearer to the ſun; 
Saturn to the right, or the weſtward, farther from the 


Sun; Mars directly oppoſite to Saturn; ſo that when 
Saturn appears in the weſt, Mars appears in the eaſt, 
and vice verſa. Several other curious and entertaining 
articulars as depending on the above, may be caſi- 
y repreſented and ſhown by the learner, particularly 
the foregoing when the winch is turned, and all the 
planets ſet into their reſpective motions.” | 

We cannot cloſe this detail on orreries more agree- 
ably than by the following account of an inſtrument 
of that ſort invented by Mr. James Ferguſon, to which 
he gives the name of a Mechanical Paradox, and 
which is actuated by means of what many, as he ob- 
ſerves, even good mechanics, would be ready to pro- 
nounce impoſhble, viz. That the teeth of one wheel 
taking equally deep into the teeth of three others, 
ſhould affect them in ſuch a manner, that in turning 
it any way round its axis, it ſhould turn one of them 
the ſame way, another the contrary way, and the third 
ng way at all. 

The ſolution of the paradox isgiven under the article 
MECHANICS; after which, our author proceeds to 
give the following account of its uſes. © This ma- 
chine is ſo much of an orrery, as is ſufficient to ſhow 
the different lengths of days and nights, the viciſſitudes 
of the ſeaſons, the retrograde motion of the nodes of 
the moon's orbit, the direct motion of the apogeal 
point of her orbit, and the months in which the ſan 
and moon muſt be eclipſed, | 

On the great immoveable plate 2 fig. 213.) 
are the months and days of the year, and the ſigns and 
degrees of the zodiac ſo placed, that when the annual 
index / is bronght to any given day of the year, it will 
point to the degree of the ſign in which the ſun is on 
that day. This index is fixed to the moveable frame 
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mical Ma- it, by means of the knob u. The carrying this frame 
chincry. and index round the immoveable plate, anſwers to the 


carth's annual motion round the fun, and to the ſun's 
apparent motion round the ecliptic in a year. 

« The central wheel D (being fixt on the axis 4, 
which is fixt in the centre of the immoveable plate) 
turas the thick wheel E round its own axis by the 
motion of the frame : and the teeth of the wheel E 
take into the teeth of the three wheels F, G, H, whoſe 
axcs turn within one auother, like the axes of the 
hour, minute, and ſecond hands of a clock or watch, 
where the ſeconds are ſhown from the centre of the 
dial-plate. * 

« On the upper ends of theſe axes, are the round 
plates I, K, L ; the plate I being on the axis of the 
wheel F, K on the axis of G, and L on the axis of H. 
So that which ever way theſe wheels are affected, their 
reſpective plates, and what they ſupport, muſt he af- 
fected in the ſame manner; each wheel and plate be- 
ing independent of the others. 

« The two upright wires M and N, are fixed into 
the plate I; and they ſupport the ſmall ecliptic OP, 
on which, in the machine, the ſigns and degrees of the 
ecliptic are marked, This plate alſo ſupports the ſmall 
terreſtrial globe e on its inclining axis f, which is fixed 
into the plate near the foot of the wire N. This axis 
inclines 237 degrees from a right line, ſuppoſed to be 
perpendicular to the ſurface of the plate I, and alſo to 
the plane of the ſmall ecliptic OP which is parallel to 
that plate. 

« On the earth e is the creſcent g, which goes more 
than half way round the earth, and ſtands perpendi- 
cular to the plane of the ſmall ecliptic OP, directly 
facing the ſun Z: Its uſe is to divide the enlightened 
half of the earth next the ſun from the other half 
which is then in the dark; ſo that it repreſents the 
boundary of light and darkneſs, and therefore ought 
to go quite round the earth ; but cannot in a machine, 
ds in ſome poſitions the earth's axis would fall 
upon it. The carth may be freely turned round on its 
axis by hand, within the creſcent, which is ſupported 
by the crooked wire w, fixt to it, and into the upper 
plate of the moveable frame BC. 

In the plate K are fixed the two npright wires Q 
and R: they ſupport the moon's inclined orbit ST in 
its nodes, which are the two oppoſite points of the 
moon's orbit where it interſects the ecliptic OP. The 
aſcending node is marked Q, to which the deſcending 
node is oppoſite below e, but hid from view by the 
globe e. The half & T of this orbit is on the north- 
ſicke of the ecliptic OP, and the other half eS N is on 
the ſouth fide of the ecliptic. The moon is not in 
this machine ; but when ſhe is in cither of the nodes 
of her orbit in the heavens, ſhe is then in 1 of 
the ecliptic: when ſhe is in T in her orbit, ſhe is in 
her greateſt north latitnde ; and when the is at 8, ſhe 
is in her greateſt ſouth latitude, 

« In the plate L is fixed the crooked wire UU, 
which points downward to the ſmall ecliptic OP, and 
ſhows the motion of the moon's apogee therein, and iis 
place at any given time, | 

« The ball Z repreſents the ſun, which is ſupported 
by the crooked wire XY, fixt into the upper plate of 
the frame at X. A ſtraight wire W proceeds from 
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the ſun Z, and points always toward the centre of the Aſtreno- 
earth ce ; but toward different points of its ſurface at mical Ma- 


different times of the year, on account of the obliquity 
of its axis, which Keeps its paralleliſm during the 
earth's annual courſe round the fun Z; and therefore 
muſt incline ſometimes toward the ſun, at other times 
from him, and twice in the year neither toward nor 
from the ſun, but ſidewiſe to him. The wire W is 
called the * ray. 

« As the annual-index 5 ſhows the ſun's place in 
the ecliptic for every day of the year, by turning the 
frame round the axis of the immoveable plate A, ac- 
cording to the order of the months and ſigns, the ſolar 
ray does the ſame in the ſmall ecliptic OP : for as this 
ecliptic has no motion on its axis, its ſigns and degrees 
ſtill keep parallel to thoſe on the immoveable plate. 
At the ſame time, the nodes of the moon's orbit ST 
(or points where it interſects the ecliptic OP) are 
moved backward, or contrary to the order of tigns, at 
the rate of 19; degrees every Julian year ; and the 
moon's apogeal wire UU is moved forward, or accord- 
ing to the order of the ſigns of the ecliptic, nearly at 
the rate of 41 degrees every Julian year ; the year be- 
ing denoted by a revolution of the earth e round the 
ſun Z; in which time the annual-index 4+ goes round 
the circles of months and ſigus on the immoveable 
plate A. | 

Take hold of the knob x, and turn the frame round 
thereby; and in doing this, yon will perceive that the 
north pole of the earth e is conſtantly before the creſ- 
cent g, in the enlightened part of the carth toward 
the ſun, from the 20th of March to the 25d of Sep- 
tember; and the ſouth pole all that time behind the 
creſcent in the dark ; and from the 23d of September 
to the 20th of March, the north pole is conſtantly in 
the dark behind the creſcent, and the ſouth pole in the 
light before it; which ſhows, that there is but one day 
and one night at each pole, in the whole year ; and 
— when it is day at either pole, it is night at the 
other. 

« From the 2oth of March to the 23d of September, 
the days are longer than the nights in all thoſe places 
of the northern hemiſphere of the earth which revolve 
through the light and dark, and ſhorter in thoſe of the 
ſouthern hemiſphere. From the 23d of September io 
the 20th of March the reverſe. 

« There are 24 meridian ſemicircles drawn on the 
globe, all meeting in its poles ; and as one rotation or 
turn of the earth on its axis is performed in 24 hours, 
each of theſe meridians is an hour diſtant from the 
other, in every parallel of latitude, Therefore, if you 
bring the annual-index / to any given day of the year, 
on the immoveable plate, you may ſec how long the 
day then is at any place of the earth, by counting how 
many of theſe meridians are in the light, or beſore the 
creſcent, in the parallel of latitude of that place; and 
this number being ſubtracted from 24 hours, will leave 
remaining the length of the night. And if you turn 
the carth round its axis, all thoſe places will paſs di- 
rectly under the point of the ſolar ray, which the fon 
paſſes vertically over on that day, becauſe they are juſt 
as many degrees north or ſouth of the equator as the 
ſun's declination is then from the equinoctial. 

At the two equinoxes, viz. on the 20th of March 
and 23d of September, the ſun is in the equinoctial, 
aud 


nery. 
— — 


584 


n,, . M0 AY. 


Aſtrono- and conſcquently has no declination, On theſe days, 
mical Ma- the ſolar ray points directly toward the equator, the 
chinery. exrth's | cap lie under the inner edge of the creſcent, 


. or bou 


adary of light and darkneſs; and in every pa- 
rallel of latitude there are 12 of the meridians or hour 
circles before the creſcent, and 12 behind it; which 
ſhows that the days and nights then are each 12 hours 
long at all places of the earth. And if the earth be 
turned round its axis, 2 will ſce that all places on 
it go equally through the light and the dark hemi- 
ſpheres. 

Fee On the 21ſt of of June, the whole ſpace within 
the north polar circle is enlightened, which is 23; de- 
grees from the pole, all around ; becauſe the earth's 
axis then inclines 23; degrees toward the ſun : but the 
whole ſpace within the ſouth polar circle is in the dark; 
and the ſolar ray points toward the tropic of Cancer 
on the earth, which is 23; degrees north from the 
equator, On the 2oth of December the reverſe hap- 


pens, and the ſolar ray points toward the tropic of 


Capricorn, which is 23; degrees ſouth from the e- 
quator, . . y 
« If you bring the annual-index / to the beginning 
of January, and turn the moon's orbit ST by its ow 
porting wires Q and R till the aſcending node (mar 
ed g) comes to its place in the ecliptic OP, as found by 
an ephemeris, or by aſtronomical tables, for the be- 
ginning of any given year; and then move the annual- 
index by means of the knob u, till the index comes to 
any given day of the year afterward, the nodes will 
ſtand againſt their places in the ecliptic on that day; 
and if you move on the index till either of the nodes 
comes directly againſt the point of the ſolar ray, the in- 
dex will then be at the day of the year on which the 
ſun is in the conjunction with that node. At the times 


of thoſe new moons which happen within ſeventeen 


days of the conjunction of the ſun with either of the 
nodes, the ſun will be eclipſed: and at the times of 
thoſe full moons, which happen within twelve days of 
cither of theſe conjunctions, the moon will be eclipſed. 
Without theſe limits there can be no eclipſes either of 
the ſun or moon; becauſe, in nature, the moon's lati- 
tude or declination from the ecliptic is too great for the 


moon's ſhadow to fall on any part of the earth, or for the 
carth's ſhadow to touch the moon. 


«© Bring the annual-index to the beginning of Jann- 
ary, and Gr the moon's apogeal wire UU to its place 
in the ecliptic for that time, as found aſtronomi- 
cal tables; then move the index forward toany given 
day of the year, and the wire will point on the ſmall 
ecliptic to the place of the moon's apogee for that 
time. 

«© The earth's axis / inclines always toward the be- 
ginning of the ſign Cancer on the ſmall ecliptic OP. 
And if you ſct either of the moon's nodes, and her 
apogeal wire to the beginning of that ſign, and turn 
the plate A about, until the carth's axis inclines to- 
ward any ſide of the room (ſuppoſe the north ſide), 


and then move the annual-index round and round the 


immoveable plate A, according to the order of the 
months and ſigns upon it, you will ſee that the earth's 
axis and beginning of Cancer will ſtill keep toward the 
ſame ſide of the room, without the leaſt deviation from 
it; but the nodes of the moon's orbit ST will turn 
progreſlively towards all the ſides of the room, con- 
| 2 
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to the order of ſigns in the ſmall ecliptic OP, Aftrone- 


or from eaſt, by ſouth, to weſt, and ſoon ; and the mical Mz. 


apogeal wire UU, will turn the contrary way to the 
motion of the nodes, or according to the order of the 
ſigns in the ſmall ecliptic, from weſt, by ſouth, to eaſt, 
and ſo on quite round. A clear proof that the wheel 
F, which governs the earth's axis and the ſmall eclip- 
tic, docs not turn any way round its own centre ; that 
the wheel G, which governs the moon's orbit OP, 
turns round its own centre backward, or contrary both 
to the motion of the frame BC and thick wheel E ; and 
that the wheel H, which governs the moon's apogeal 
wire UU, turns round its own centre forward, or in 
direction both of the motion of the frame and of the 
thick wheel E, by which the three wheels F, G, 
and H, are affected. 

The wheels D, E, and F, have each 39 teeth in ine 
machine; the wheel G has 37, and H 44. 

The paralleliſm of the earth's axis is perfect in this 
machine; the motion of the apogee very nearly o ; 
the motion of the nodes not quite ſo near the truth, 
though they will not vary ſenũ bi therefrom in one 


year. But they cannot be brought nearer, unleſs lar- 


ger wheels, with higher numbers of teeth, are uſed. 

In nature, the moon's apogee goes quite round the 
ecliptic in eight years and 312 days, in direction of the 
earth's annual motion; and the nodes go round the 
ecliptic, in a contrary direction, in 18 years and 225 
days. In the machine, the apogee goes round the e- 
cliptic OP in cight years and four-fi 
the nodes in cighteen years and a half.” 

The ComeTariIum, (fig. 216.) This curious ma- 
chine ſhows the motion of a comet or eccentric body 
moving round the ſun, deſcribing equal areas in equal 
times, and may be ſo contrived as to ſhow ſuch a mo- 
tion for any degree of eccentricity. It was invented by 
the late Dr Deſaguliers. 

The dark elliptical groove round the letters a be 4 
efghik/m is the orbit of the comet Y ; this comet 
is carried round in the groove according to the order 
of letters, by the wire W fixed in the ſun S, and ſlides 
on the wire as it approaches nearer to or recedes far- 
ther from the ſon, Leng neareſt of all in the perihe- 
lion a, and fartheſt in the aphelion g. The areas, 
286, bSc, 84, &c. or contents of theſe ſeveral 
triangles, are all equal ; and in every turn of the winch 
N, the comet Y is carried over one of theſe areas ; 
conſequently, in as mach time as it moves from f to 
5 or from g to þ, it moves from to a, or from a to 

and fo of the reſt, being quickeſt of all at 2, and 
floweſt at g. Thus the comet's velocity in its orbit con- 
tinually decreaſes from the perihelion 4 to the aphe- 
lion g; and increaſes in the ſame proportion from g 
to 4. | 

The elliptic orbit is divided into 12 equal parts or 
ſigns, with their reſpective degrees, and ſo is the 
circle nopgritu, which repreſents a great circle in 
the heavens, and to which the comet's motion is re- 
ferred by a ſmall knob on the point of the wire W. 
Whilſt the comet moves from f to g in its orbit, it 
appears to move only about five degrees in this circle, 
as is ſhown by the ſmall knob on the end of the wireW; 
but in as ſhort time as the comet moves from n 10 a, 
or from 4 to &, it appears to deſcribe the large ſpace 
tnornointhe heavens, eicher of which ſpaces con- 
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rono- tains 120 degrees, or four ſigns. Were the eccentricity 
Ajcal Na- of its orbit greater, the greater ſtil} would be the diffe- 
chinery- rence of its motion, and vice verſa. 
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plate GG, together with its axis K, muſt move very Aſtrono- 
unequally in different parts of its revolution; the diffe- mical Ma- 


ABCDEFGHIKLM is a circular orbit for ſhowing 
the equable motion of a body round the ſan S, deſcrib- 
ing equal areas ASB, BSC, &c. in equal times with 
thoſe of the body Y in its elliptical orbit abovemen- 
tioned ; but with this difference, that the circular mo- 
tion deſcribes the equal arcs AB, BC, &c. in the ſame 
equal times that the elliptical motion deſcribes the un- 
equal arcs, 26, be, &c. 

Now, ſuppoſe the two bodies Y and 1 to ſtart from 
the points à and A at the ſame moment of time, and, 
each having gone round its reſpective orbit, to arrive 
at theſe points again at the ſame inſtant, the body Y 
will be forwarder in its orbit than the body 1 all the 
way from a to g, and from A to G: but 1 will be for- 
warder than Y through all the other half of the orbit; 
and the difference is equal to the equation of the body 
Y in its orbit. At the points 4 A, and g G, that is, 
that in the perihelion and aphelion they will be equal; 
and then the equation vaniſhes. This ſhows why the 
equation of a body moving in an elliptic orbit, is ad- 
ded to the mean or ſuppoſed circular motion from the 
perihelion to the aphelion, and ſubtracted from the 
aphelion to the perihelion, in bodies moving round 
the ſun, or from the perigee to the apogee, and from 
the apogee to the perigee in the moon's motion round 
the earth, 

This motion is performed in the following manner 
by the machine, fig. 217. ABC is a wooden bar 
(in the box containing the wheel-work), above which 
are the wheels D and E, and below it the elliptic 
plates FF and GG; each plate being fixed on an 
axis in one of its focuſes, at E and K: and the 
wheel E is fixed on the ſame axis with the plate FF, 
Theſe plates have grooves round their edges preciſe- 
ly of equal diameters to one another, and in theſe 
grooves is the cat-gut ſtringg g, 5 g croſſing between 
the plates at h, On H, the axis of the handle or winch 
N in fig. 216, is an endleſs ſcrew in fig. 217. working 
in the wheels D and E, whoſe numbers of teeth being 
equal, and ſhonld be equal to the number of lines 4 8, 
bS, 8, &c. in fig. 216, they turn round their axes 
in equal times to one another, and to the motion of 
the elliptic plates. For, the wheels D and E having 
equal numbers of teeth, the plate FF being fixed on 
the ſame axis with the wheel E, and turning the 
equally big plate GG by a cat-gnt ſtring round them 
both, they muſt all go round their axes in as many 
turns of the handle N as either of the wheels has 
teeth. 

It is eaſy to ſee, that the end of / of the elliptical 
plate FF being farther from its axis E than the oppo- 
ſite end I is, muſt deſcribe a circle ſo much the larger 
in proportion, and therefore move through ſo much 
more ſpace in the ſame time; and for that reaſon the 
end / moves ſo much faſter than the end I, although 
it goes no ſooner round the centre E. But then the 
quick-moving end h of the plate FF leads about the 
ſhort end þ K of the plate GG with the ſame velocity; 
and the flow-moving end I of the plate FF coming 
half round as to B, muſt then lead the long end & of 
the plate GG as (lowly about: fo that the elliptical 
plate FF and its axis E move uniformly and equally 


quick in cvery part of its revolation ; but the elliptical 
Vor. II. 
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rence being always inverſely as the diſtance of any —. . 


point of the circumference of GG from its axis at K : 
or in other words, to inſtance in two points, if the di- 
ſtance K I be four, five, or ſix times as great as the 
diſtance K , the point 4 will move in that poſition, 
four, five, or ſix times as faſt as the point & does, 
when the plate GG has gone half round; and fo on for 
any other eccentricity or difference of the diſtances 
K Hand K %. The tooth I on the plate FF falls in be- 
tween the two teeth at & on the plate GG; by which 
means the revolution of the latter is ſo adjuſted to that 
4 the former, that they can never vary from one ano- 
er. 

On che top of the axis of the equally moving- wheel 
D in fig. 217. is the ſun 8 in fig. 216. ; which ſun, 
by the wire fixed to it, carries the ball 1 round the 
circle ABCD, &c. with an equable motion, accord- 
ing to the order of the letters: and on the top of the 
axis K of the CE Roy ellipſis GG, in fig. 217. 
is the ſun S in fig. 216. carrying the ball M unequally 
round in the elliptical groove a / c d, &c. N. B. This 
elliptical groove muſt reciſely equal and ſimilar to 
= verge of the plate GG, which is alſo equal to that 

FF. 

In this manner machines may be made to ſhow the 
true motion of the moon about the earth, or of any 
planet about the ſun, by making the elliptical plates of 
the ſame eccentricities, in proportion to the radius, as 
the orbits of the planets are, whoſe motions they re- 
preſent ; and fo their different equations in difterent 
parts of their orbits may be made plain to fight, and 
clearer ideas of theſe motions and cquations acquired in 
half an hour, than could be gained from reading half a 
day about ſuch motions and equations. 

The ImyrxOvED CELESTIAL GLoBE, fig. 187, On 
the north pole of the axis, above the hour-circle, is 


fixed an arch MKH of 23; deprees ; and at the end 


H is fixed an upright pin HG, which ſtands directly 
over the north pole of the ecliptic, and perpendicular 
to that part of the ſurface of the globe, On this 
pin are two moveable collets at D and H, to which 
are fixed the quadrantile wires N and O, having two 
little balls on their ends for the ſun aud moon, as in 
the figure, Thecollet D is fixed to the circular plate 
F, whereon the 297 days of the moon's age are engra- 
ven, beginning juſt under the ſun's wire N ; and as 
this wire is moved round the globe, the plate F turns 
round with it. Theſe wires are eaſily turned, if the 
ſcrew G be ſlackened: and when they are ſet to 
their proper places, the ſcrew ſerves to fix them 
there, ſo as in turning the ball of the globe, the wires 
with the ſun and moon go round with it; and theſe 
two little balls riſe and ſet at the ſame times, and on 
the ſame points of the horizon, for the day to which 
they are rectified, as the ſoon and moon do in the hea- 
vens. 

Becauſe the moon keeps not her courſe in the eclip- 
tic (as the ſun appears to do), but has a declination 
of 5; degrees on each fide from it in every lunation, 
her ball may be ſcyewed as many degrees to either ſide 
of the ecliptic as her latitude or declination from the 
ecliptic amounts to at any given time. 

The horizon is ſupported by two ſemicircular 
arches, becauſe pillars would ſtop the progreſs of the 
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Aſtrons- balls when they go below the horizon in an oblique 
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To reflify this globe. Elevate the pole to the lati- 
tade of the place ; then bring the ſun's place in the 
ecliptic for the given day to the brazen mcridian, and 
ſet the hour-index to 12 at noon, that is, to the upper 
12 on the hour-circle; keeping the globe in that ſitua- 
tion, flacken the ſcrew G, and ſet the fun directly over 
his place on the meridian; which done ſet the moon's 
wire under the number that expreſſes her age for that 


day on the plate F, and ſhe will then ſtand over her 


lace in the ecliptic, and ſhow what conſtellation ſhe is 
in, Laſtly, faſten the ſcrew G, and adjuſt the moon 
to her latitude, and the globe will be rectiſied. 

Having thus rectiſied the globe, turn it round, and 
obſerve on what points of the horizon the ſan and 
moon balls riſe and ſet, for theſe agree with the 
points of the compaſs on which the ſun and moon 
riſe and ſet in the heavens on the given day: and the 
hour-index ſhows the times of their riſing and ſetting ; 
and likewiſe the time of the moon's rolling over the 
meridian, 

This ſimple apparatus ſhows all the varieties that can 
happen in the riſing and ſctting of the ſun and moon: 
and makes the forementioned phenomena of the har- 
veſt moon plain to the eye. It is alſo very uſeful in 
reading lectures on the globes, becauſe a large com- 
pany can ſee this ſun and moon go round, riſing above 
and ſeiting below the horizon at different times, ac- 
cording to the ſcaſons of the year; and waking their 
appulſes to different fixed ſtars. But in the uſual way, 
where there is only the places of the ſun and moon in 
the 7 4 to keep the eye upon, they are caſily loſt 
ſight of, unleſs they be covered with patches. 

The TaAIEcTORIUA LUNARE, fig. 208, This ma- 
chine is for delineating the paths of the earth and 
moon, ſhowing what ſort of curves they make in the 
etherial regions. 8 is the ſun, and E the carth, whoſe 
centres are 95 inches diſtant from each other ; every 
inch anſwering to 1,000,000 of miles. M isthe moon, 
whoſe centre is „%, parts of an inch from the carth's 
in this machine, this being in juſt proportion to the 


moon's diſtance from the earth. AA is a bar of wood, 


to be moved by hand round the axis g which is fixed 
in the wheel Y. The circumference of this wheel is to 
the circumference of the ſmall wheel L (below the 
other end of the bar) as 365 days is to 297, or as a 
year is to a lunation. The wheels are grooved round 
their edges, and in the grooves is the cat- gut ſtring 
GG croſſing between the wheels at X. On the axis of 
the wheel L is the index F, in which is fixed the 
moon's axis M for carrying her round the earth E 
(fixed on the axis of the wheel L in the time that the 
index goes round a circle of 29; equal parts, which are 
the days of the moon's age. The wheel Y has the 
months and days of the year all round its limb ; and 
in the bar AA is fixed the index /, which points out 
the days of the months anſwering to the days of the 
moon's age, ſhown by the index F, in the circle of 
29% equal parts at the other end of the bar. On 
the axis of the wheel L is put the piece D, below 
the cock C, in which this axis turns round ; and in 
D are put the pencils e and directly under the earth 
E 1 M; ſo that is carried round e as M is 
roun 
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Lay the machine on an even floor, preſſin 
on the wheel Y, to cauſe its ſpiked feet (of — 
appear at P and P, the third be 

rom fight by the wheel) enter a little into the floor to 
ſecure the wheel from turning. Then lay a paper about 
four feet long under the pencils e and m, croſswiſe to 
the bar; which done, move the bar ſlowly round the 
axis g of the wheel Y ; and as the earth E gocs round 
the fun 8, the moon M will go round the earth with 
a duly proportioned velocity; and the friction wheel 
W running on the floor, will keep the bar from bear- 
ing too heavily on the pencils e and , which will de- 
lincate the paths of the earth and moon. As the index 
I points out the days of the months, the index F ſhows 
the moon's age on theſe days, in the circle of 29; 
equal parts. And as this laſt index points to the dif- 
ferent days in its circle, the like numeral figures ma 
be ſet to thoſe of the curves of the earth's th 
and moon's, where the pencils „ and m are at thoſe 
times reſpectively, to ſhow the places of the earth and 
moon, If the pencil e be ed a very little off, as 
if from the pencil , to about , part of their diſ- 
tance, and the pencil »z puſhed as much towards e, to 
bring them to the ſame diſtances again, though not 
to the ſame points of ſpace ; then, as goes round e, 
e will go as it were round the centre of gravity be- 
tween the carth e and moon ; but this motion will 
not ſenſibly alter the figure of the earth's path or the 
moon's. 

If a pin, as p, be put through the pencil , with its 
head, towards that of the pin q in the pencil e, its 
head will always keep thereto as - goes round e, 
or as the ſame ſide of the moon is ſtill obverted to 
the earth. But the pin p, which may be conſidered 
as an equatorial diameter of the moon, will turn quite 
ronnd the point , making all poſſible angles with 


the line of its progreſs, or line of the moon's path. 


This is an occular proof of the moon's turning round 
her axis. 


Sect. XIII. 4 N e of the principal aſironomi- 
cal Inſtruments by which Aſlronomers make their moſt 
accurate Obſervations. 


By practical aſtronomy is implied the knowledge 
of obſerving the celeſtial bodies with reſpe& to their 
poſition and time of the year, and of deducing from 


thoſe obſervations certain concluſions uſeful in calcula- 


ting the time when any propoſed poſition of theſe bo- 
dics ſhall happen. 

For this purpoſe, it is neceſſary to have a room or 
place conveniently ſituated, ſuitably contrived, and fur- 
niſhed with proper aſtronomical inſtruments. It ſhould 
have an uninterrupted view from the zenith down to 
(or even below) the horizon, at leaſt towards its cardi- 
nal points: and for this purpoſe, that part of the roof 
which lies in the direction of the meridian in particu- 
lar, ſhould have moveable covers, which may eaſily 
be moved and put on again; by which means an in- 
ſtrument may be direQted to any point of the heavens 
between the horizon and the zenith, as well io the 
northward as ſouthward. 

This place, called an Obſervatory, ſhould contain 
ſome, if not all, of the following inſtruments. 

I. APExDULUM CLock, for ſhowing equal ns 

is 
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This ſhould ſhow time in hours, minutes, and ſe- 


mical lin- conds; and with which the obſerver, by hearing the 
fruments. hears of the pendulum, may count them 


his car, 
while his eye is employed on the motion of the celeſtial 
object he is 3 Juſt before the object arrives at 
the poſition deſcribed, the obſerver ſhould look on the 
clock and remark the time, ſuppoſe it 9 hours 15 
minutes 25 ſeconds; then ſaying, 25, 26, 27, 28, 
&e, reſponſive to the beat of the pendulum, till he 
ſees through the inſtrument the object arrived at the 
poſition expected; which ſuppoſe to happen when he 
ſays 38, he then writes down 9 h. 15 min. 38 ſec. for 
the time of obſervation, annexing the year and the 
day of the month. If two perſons are concerned in 
making the obſervation, one may read the time audi- 
bly while the other obſerves through the inſtrument, 
epeating the laſt ſecond read when the 
appens. 


the obſerver r 
deſired poſition 

II. An AcHRoMATIC REFRACTING TELESCOPE, 
or a REFLECTING one, of two feet at leaſt in length, 
for obſerving particular phenomena. Theſe inſtro 
ments are particularly deſcribed under Oyrics. 

III. A MicxoMETER, for meaſuring ſmall angular 
diſtances, Sce MICROMETER. 

IV. ASTRONOMICAL QvaDrANTSs, both mural and 
portable, / for obſerving meridian 'and other altitudes of 
the celeſtial bodies. 

T1. The Mural Quadrant is in the form of a quarter 
of a circle, contained under two radii at right angles 
to one another, and an arch equal to one-fourth part of 
the circumference of the circle. It is the moſt uſeful 
and yalnable of all the aſtronomical inſtruments; and 
as it is ſometimes fixed to the fide of a ſtone or brick 
wall, and the plane of it erected exactly in the plane 
of the meridian, it in this caſe receives the name of 
mural quadrant or arch, 

Tycho Brache was the firſt perſon who contrived 
this mural arch, viz who firſt applicd it to a wall; and 
Mr Flamſtead, the firſt in England who with indefati- 
oo pains fixed one up in the royal obſervatory at 

reenwich. | 

Theſe inſtraments have uſually been made from five 
to eight feet radius, and executed by thoſe late cele- 
brated artiſts, Siſſon, Graham, Bird, and other emi- 
nent mathematical inſtrument makers now in London. 
The conſtruction of them being generally the ſame in 
all the ſizes, we ſhall here deſcribe one made by the 
late Jon. Siſſon, under the direction of the late M. 
Graham. Fig. 214. repreſents the inſtroment as al- 
ready fixed to the wall. It is of copper, and of about 
5 feet radius, The frame is formed of flat bars, and 
ſtrengthened by edge bars affixed underneath perpendi- 
dicularly to them. The radii HB, HA, being divided 
each into four equal parts, ſerve to find ont the points 
D and E, by which the quadrant is freely ſuſpended 
on its props or iron ſupports that are faſtened ſecurely 
in the wall. 

One of the ſapports E is repreſented ſeparately in # 
on one ſide of the quadrant. It is moveable by means 
of a long ſlender rod EF or ef, which goes into a hol- 
low ſcrew in order to reſtore the inſtrument to its ſitu- 
ation when it is diſcovered to be a little deranged. 
This may be known by the very fine perpendicular 
thread HA, which ought always to coincide with 
the ſame point A of the limb, and carefully examined 
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to be ſo by a ſmall magnifying teleſc 
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at every Aſtrono- 


obſervation. In order to prevent the unſteadineſs of mical lu- 


ſo great a machine, there ſhould be 
limb four copper ears with double cocks I, K, I, K. 
There are others along the radii HA and HB. 
Each of theſe cocks contains two ſcrews, into which 
- faſtened the ears that are fixed behind the qua- 
rant. 

- Over the wall or ſtone which ſupports the inſtru- 
ment, and at the ſame height as the centre is placed 
horizontally the axis PO, which is perpendicular to 
the plane of the inſtrament, and which would paſs 
through the centre if it was continued. This axis 
turns on two pivots P. On this axis is fixed at right 
angles another branch ON, loaded at its extremity 
with a weight N capable of equipoiſing with its weight 
that of the teleſcope LM; whilſt the axis, by its ex- 
tremity neareſt the quadrant, carries the wooden frame 
PRM, which is faſtened to the teleſcope in M. The 
connterpoiſc takes off from the obſerver the weight of 
the teleſcope when he raiſes it, and hinders him from 
either forcing or ſtraining the inſtrument. C 

The lower extremity (V) of the teleſcope is fur- 
niſhed with two ſmall wheels, which take the limb of 
the quadrant on its two ſides. The teleſcope hardly 
bears any more upon the limb than the ſmall friction of 
theſe two wheels; which renders its motion ſo ex- 
tremely eaſy and 1 that by giving it with the 
hand only a ſmall motion, the teleſcope will run of 
itſelf over a great part of the limb, balanced by the 
counterpoiſe N. 

When the teleſcope is to be ſtopped at a certain po- 
ſition, the copper hand T is to be made uſe of, which 
embraces the limb and ſprings at the bottom. It is 
fixed by ſetting a ſcrew, which faſtens it to the limb, 
Then, in turning the regulating ſcrew, the teleſcope 
will be advanced ; which is continued until the ſtar or 
other object whoſe altitude is obſerving to be on the 
horizontal fine thread in the teleſcope. Then on the 
plate X ſnpporting the teleſcope, and carrying a ver- 
nier or nonius, will be ſeen the number of degrees 
and minntes, and even quarter of minntes, that the an- 
gular height of the object obſerved is equal to. The 
remainder is eaſily eſtimated within two or three ſe- 
conds nearly, 

There are ſeveral methods of ſubdividing the divi- 
ſions of a mural quadrant, which are uſually from five 
to ten minutes each; but that which is moſt common- 
ly adopted is by the vernier or nonius, the contrivance 
of Peter Vernier a Frenchman. This vernier conſiſts 
of a picce of copper or braſs, CDAB (fig. 215.), 
which is a ſmall portion of X (fs: 21 4.), repreſented ſe- 
parately. The length CD is divided into 20 equal parts, 
and og contiguouſly on a portion of the diviſion of 
the limb of the quadrant containing 21 diviſions, and 
thereby dividing this length into 20 equal parts. Thus 
the firſt diviſion of the vernier piece marked 15, be- 
ginning at the point D, is a little matter backward, or 
to the left of the firſt diviſion of the limb, equal to 15”, 
The ſecond diviſion of the vernier is to the left of the 
ſecond diviſion of the limb double of the firſt diffe- 
rence, or 30; and ſoon unto the twentieth and laſt di- 
viſion on the left of the vernier piece; where the 20 
differences being accumulated each of the twentieth 
part of the diviſion of the limb, this laſt diviſion will 

4 E 2 be 


placed behind the ſtruments. 
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be found to agree exactly with the 21ſt diviſion on the 
limb of the quadrant. | 
The index muſt be puſhed the 20th part of a divi- 


. ſion, or 15”, to the right ; for,to make the ſecond divi- 


ſion on the vernier coincide with one of the diviſions 
of the limb, in like manner is VN two-twenticths, 
or 30%, we muſt Jook at the ſecond diviſion of the in- 
dex, and there will be @ coincidence with a diviſion of 
the limb. Thus may be conceived that the beginning 
D of the Vernier, which is always the line of reckon- 
ing, has advanced two diviſions, or 30%, to the right, 
when the Tecond diviſion, marked 30 on the vernier, 
is ſeen to correſpond exatly with one of the lines of 


the quadrant. . we 101 
By means of this vernier * be readily diſtin- 
the limb of a qua- 


iſhed the exactitade of 15” 
rant five feet radius, and ſimply divided into 5”. By 
an eſtimation by the cye, afterwards the accuracy of 
two or three ſeconds may be eaſily judged. On the fide 
of the quadrant is placed the plate of copper which car- 
ries the teleſcope. This plate carries two verniers. The 
outer CD divides five minutes into 20 parts, or 15” 
each. The interior line AB anſwers to the parts of 
another diviſion not having 90%, but 96 paris of the 
quadrant. It is uſaally adopted by Engliſh aſtronomers 
on account of the facility of its ſubdiviſions. Each of 
the 96 portions of thg quadrant is equivalent to 56” 1 5/ 
of the uſual diviſions. It is divided on the limb into 16 
parts, and the arch of the vernier AB contains 25 of 
theſe diviſions ; and being divided itſelf into 24, im- 
mediately gives paris, the value of each of which is 
81 47“. From this mode a table of reduction may 
ca ſily be conſtructed, which will ſerve to ſind the value 
of this ſecond mode of dividing in degrees, minutcs, 
and ſeconds, reckoning in the uſual manner, and to 
have even the advantage of two different modes; 
which makes an excellent verification of the diviſions 
on the limb of the quadrant and obſerved heights by 
the vernier. 

2. The Portable Aſlronomical Quadrant, is that in- 
ſtrument of all others which aſtronomers make the 
greateſt uſe of, and have the moſt eſteem for. They 
are generally made from 12 to 23 inches. Fig. 219. is 
a repreſentation of the improved modern one as made 


* 


by the late Mr Siſſon and by the preſent mathematical 


inſtrument makers. This is capable of being carried 
to any part of the world, and pat up for obſervation in an 
eaſy and accurate manner. It is made of braſs, and 
ſtrongly framed together by croſſed perpendicular 
bars. The arch AC, and the teleſcope EF, are di- 
vided and conſtructed in a ſimilar manner to the mural 


- quadrant, but generally without the diviſion of 96 parts. 


he counterpoiſe to the teleſcope T is repreſented at 
P, and alſo another counterpoiſe to the quadrant itſelf 
at P. The quadrant is fixed io a long axis, which 
des into the pillar KR. Upon this axis is fixed an 
index, which points to, and ſubdivides by a vernier 
the divifions of the azimuth circle K. This azimuth 
circle is extremely uſeful for taking the azimuth of a 
celeſtial body at the ſame time its altitude is obſerved. 
The upper end of the axis is firmly connected with the 
adjuſting frame GH; and the pillar is ſupported on the 
croſſed feet at the bottom of the pillar KR with the ad- 
juſting ſcrews a, 6, c, 4. 
When this inſtrument is ſet up for uſe or obſerva- 


tion, it is neceſſary that two adjuſtments be very accu- Aſlrono- 
rately made: One, that the plane or ſurface of the in- mical in- 
ſtrument be truly perpendicular io the horizon; the ftrument,, 
other that the line ſuppoſed to be drawn from the 

centre to the firſt line of the limb, be truly on a level 
or parallel with the horizon. The firſt of theſe par- 
ticulars is done by means of the thread and plum- 
met ; the thread of which is uſually of very fine 
ſilver wire, and it is placed oppoſite to a mark made 
upon the end of the limb of the inſtroment. The 
four ſcrews at the foot, 4, 6; e, d, are to be turned un- 
til a perfect coincidence is obſerved of the thread upon 
the mark, which is accurately obſerved by means of a 
ſmall cel T, chat firs on che limb. The other ad- 
juſtment is eſſected by means gf the ſpirit· level L, which 
applies on the frame GH, and the ſmall fcrews turned 
as before until the bubble of air in the level ſettles in 
che middle of the tube, The dotted tube EB is a 
kind of prover to the inſtrument ; for by obſcrving at 
what mark the centre of it appears againſt, or by put- 
ting up a mark againſt it, it will at any time diſcover 
if the inſtrument has been diſplaced. The ſcrew $ at 
the index, is the regulating or adjuſting ſcrew, to 
move the teleſcope and index, during the obſervation, 
with the utmoſt nicety. 7 ; =”. 

V. ASTRONOMICALY Of EQUATORIAL SECTOR. 
This is an inſtrument for finding the difference in right 
aſcenſion and declination between two objects, the . 
tance of which is too great to be obſerved by the micro- 
meter. It was the invention of the late ingenious Mr 
George Graham, F. R. S. and is conſtructed from the 
following particulars. Let AB (fig. 32.) repreſent an 
arch of a circle containing 10 or 12 degrees well divid- 
ed, having a ſtrong plate CD for its radius, fixed to the 
middle of the arch at D: let this radius be applied to the 
ſide of an axis HF I, and be moveable about a joint 
fixed to it at F, fo that the plane of the ſector may be 
always parallel to the axis HI; which being parallel 
to the axis of the earth, the plane of the ſector will al- 
ways be parallel to the plane of ſome hour-circle, Let 
a teleſcope CE be moveable about the centre C of the 
arch AB, from one end of it to the other, by turning 
a ſcrew at G; and let the line of ſight be parallel to 
the plane of the ſector. Now, by turning the whole 
inſtrument about the axis III, till the plane of it be 
ſucceſſively directed, firſt to one of the ſtars and then 
to another, it is eaſy to move the ſector about the joint 
F, into ſuch a — that the arch AB, when fix- 
ed, ſhall cake in both the ſtars in their paſſage, by the 
plane of it, provided the difference of the declina- 
tions does not excced the arch AB, Then, havin 
fixed the plane of the ſector a little to the weſtwar 
of both the ſtars, move the teleſeope CE by the ſcrew 
G; and obſerve by a clock the time of each tranſit 
over the croſs hairs, and alſo the degrees and minutes 
upon the arch AB, cut by the index at each tranſi; 
then in the difference of the arches the differenc= of 
the declinations, and by the difference of the times, 
we have the difference of the right aſcenſions of the 
ſtars. 

The dimenſions of this inſtrument are theſe : The 
length of the teleſcope, or the radius of the ſector, is 
2; feet; the breadth of the radius, near the end C, 
is 14 inch; and at the end D two inches. The 
breadth of the limb AB is 1; inch; and its lang. 
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Aſtrono- fix inches, containing ten d 


A 8 


divided into quarters 


mical la- and numbered from either end to the other. The tele - 
ſruments. ſcope carries a nonius or ſubdividing plate, whoſe length, 


400 


parts. 


being equal to ſixteen quarters of a degree, is divided 
into fifteen equal parts; which, in effect, divides the 
limb into minutes, and, by eſtimation, into ſmaller 
The length of the ſquare axis HIF is cighteen 
inches, and of the part HI twelve inches; and its 
thickneſs is about a quarter of an inch: the diameters 
of the circles are each five inches: the thickneſs of 
the plates, and the other meaſures, may be taken at 
the direction of a workman. 

This inſtrument may be rectiſied, for making obſer- 
vations, in this manner: By placing the interſection 
of the croſs hairs at the ſame diſtance from the plane 
of the ſector, as the centre of theobjeQ-glaſs, the plane 
deſcribed by the line of ſight during the circular mo- 
tion of the teleſcope upon the limb, will de ſufficiently 
true, or free from conical curvity ; which may be cxa- 
mined by ſaſpending a long plumb-line at a convenient 
diſtance from the inſtrument ; and by fixing the plane 
of the ſeQor in a vertical poſition, and then by obſer- 
ving, while the teleſcope is moved by the ſcrew along 
the limb, whether the croſs hairs appear to move along 
the plumb-line. 

The axis h fo ey be elevated nearly parallel to the 
axis of the earth, by means of a ſmall common qua- 
drant; and its error may be corrected, by making the 
line of ſight follow the circular motion of any of the 
circumpolar ſtars, while the wholc inſtrument is moved 
about its axis /o, the teleſcope being fixed to the 
limb: for this purpoſe, let the tcleſcope & / be direct- 
ed to the ſtar a, when it paſſes over the higheſt point 
of its diurnal circle, and let the diviſion cut by the 
nonius be then noted; then, after twelve hours, when 
the ſtar comes to the loweſt point of its circle, having 
turned the inſtrument half round its axis, to bring the 
teleſcope into the poſition 2277; if the croſs hairs cover 
the ſame ſtar ſuppoſed at 5, the elevation of the axis 
h f o is exactly right; but if it be neceſſary to move 

e teleſcope into the poſition « v, in order to point to 
this ſtar at c, the arch 2 4, which meaſures the angle 
mfu, orbfe, will be known; and then the axis „ 
muſt be depreſſed half the quantity of this given angle 
if the ſtar paſſed below 5, or muſt be raiſed ſo much 
higher if aboye it; and then the trial muſt be repeat- 
ed till the true ele vation of the axis be obtained, By 
making the like obſervations npon the ſame ſtar on 
each fide the pole, in the ſix-o'clock-hour-circle, the 
error of the axis, toward the eaſt or weſt may alſo be 
found and corrected, till the croſs hairs follow the ſtar 
quite-round the pole: for ſuppoſing 42%, to be an 
arch of the meridian (or in the ſecond practice of the 
ſix- o clock - hour - circle), make the angle a f equal to 
half the angle 2 /c, and the line fp will point to the 
pole; and the angle %, which is the error of the 
axis, will be equal to half the angle of c or n fn, 
found by the obſervation; becauſe the difference of the 
two angles af 5, 7, c, is double the difference of their 
halves afo and a fp. Unleſs the ſtar be very near the 
pole, allowance muſt be made by refractions. 

VI. Trans1T and Equar. ALTITUDE Inſtraments. 
r. The Tranſit Inſtrument is uſed for obſerving ob- 
jects as they paſs over the meridian. It conſiſts 
of a teleſcope fixed at right angles to an horizon- 
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tal axis; which axis mnſt be ſupport 
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ed that what is Aſtrona- 


called the line of collimation, or line of ſight of the te- mical In- 


leſcope, may move in the plane of the meridian. This 
inſtrument was firſt made by the celebrated Mr Romeur 
in the year 1689, and has ſince received great improve - 
ments. It is made of various ſizes, and of large dimen- 
ſions in our great obſervatories; but the following is 
one of a ſize ſufficiently large and accurate for all the 
uſeful purpoſes. 

The axis AB (fig. * which the middle of 
the teleſcope is fixed, is about 24 feet long, tapering, 

adually towards its ends, which terminate in cylin- 

ers well turned and ſmoothed. The teleſcope CD 
which is about four feet long and 1; inch diameter, is 
connected with the axis by means of a ſtrong cube or 
die G, and in which the two cones Mi, forming the 
axis are fixed. This cube or ſtock G ſerves as the 
pg part of the whole machine. It not only 

ceps together the two cones, but holds the two 
ſockets KH, of 15 inches length, for the two tele- 
ſcopic tubes. Each of theſe ſockets has a ſquare baſe, 
— is fixed to the cube by four ſcrews. Theſe ſockets 
are cut down in the ſides about eight inches, to admit 
more eaſily the tube of the teleſcope; but when the 
tube is inſerted, it is kept in firm by ſcrewing up the 
tightening ſcrews at the end of the ſockets at K and 
H. Theſe two ſockets are very uſeful in keeping the 
teleſcope in its greateſt poſſible degree of ſteadineſs. 
They alſo afford a better opportunity of balancing the 
teleſcope and rectifying its vertical thread, than by any 
other means. 

In order to direct the teleſcope to the given height 
that a ſtar would be obſerved at, there is Faed a ſemi- 
circle AN on one of the ſupporters, of about 84 inches 
diameter, and divided into degrees. The index is 
fixed on the axis, at the end of which is a vernier, 
which ſubdivides the degrees into 12 parts or five mi- 
nutes. This index is moveable on the axis, and may 
be cloſely applied to the diviſions by means of a tight- 
ening ſcrew. 


ts. 
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. Two upright poſts of wood or ſtone YY, firmly 


fixed at a proper diſtance, are to ſuitain the ſuppori- 
ers of this inſtrument. Theſe ſupporters are two 
thick braſs plates RR, having well (ſmoothed angular 
notches in their upper ends, to receive the cylindrical 
arms of the axis. Each of theſe notched plates is 
contrived to be moveable by a ſcrew which ſlides them 
upon the ſurfaces of two other plates immoveably fix- 
ed upon the two upright pillars; one plate moving in 
an horizontal, and the other in a vertical, direction; 
or, which is more ſimple, theſe two modes are ſome- 
times 7 only on one ſide, as at V and P, the ho- 
rizontal motion by the ſcrew P, and the vertical by 
the ſcrew V. Theſe two motions ſerve to adjuſt the 
teleſcope to the planes of the horizon and meridian : 
to the plane of the horizon by the ſpirit-level EF, 
hung by DC on the axis MQ, in a parallel direction; 
and to the plane of the meridian in the following man- 
ner : 

Obſerve by the clock when a circumpolar ſtar ſeen 
through this inſtrument tranſus both above and below 
the pole; and if the times of deſcribing the eaſtern and 
weſtern parts of its circuit are equal, the teleſcope is 
then in the plane of the meridian : otherwiſe the ferew 
P muſt be gemily turned that it may move the _ 

ope 
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Aſtroao- 


A 8 
ſeope ſo much that the time of the ſtar's revolution be 


m cal in- h; 
biſected by both the 2 and lower tranſits, taking 


— — 
horizontal. 
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care at the ſame time that the axis remains perfectly 
When the teleſcope is thus adjuſted, a 
mark muſt be ſet at a conſiderable diſtance (the great- 
er the beiter) in the horizontal direction of the inter- 
ſection of the croſs wires, and in a place where it can 
be illuminated in the night-time by a lanthorn hangin 
near it; which mark being on a fixed object, will 
ſerve at all times afterwards to examine the poſition of 
the teleſcope by, the axis of the inſtrument — firſt 
adjuſted by means of the level. 

T7 adjuſl th: Clock by the Sun's Tranſit over the Me- 
ridian. Note the times by the clock when the pre- 
ceding and following edges of the ſun's limb touch the 
croſs-wires, The difference between the middle time 
and 12 hours, ſhows how much the mean, or time by 
the clock, is faſter or ſlower than the apparent, or ſo- 
lar time, for that day ; to which the equation of time 
being applied, will the time of mean noon for that 
day, by which the clock may be adjuſted. 

2. The Equal Altitude Inſlrument is an inſtrument 
that is uſed to obſerve a celeſtial object when it has the 
ſame altitude on both the caſt and weſt ſides of the me- 
ridian, or in the morning and afternoon. It princi- 
pally conſiſts of a teleſcope about 3o inches long fixed 
to a ſextantal or ſemicircular divided arch ; the centre 
of which is fixed to a long vertical axis ; but the par- 
ticulars of the inſtrament the reader will ſee explained 
in Orrics, Part III. 

3. Compound Ae Inſtrument. Some inſtruments 
have been contrived to anſwer both kinds of obſerva- 
tions, Viz. cither a tranſit or equal altitudes. Fig. 222 
repreſents ſuch an inſtrument, made firſt of all for Mr 
Le Monnier the French aſtronomer, by the late Mr 


Siſſon, under the direction of Mr Opaham, mounted 


and fixed up ready for obſervation. 

AB is a teleſcope, which may be 3, 4, 5, or 6 feet 

long, whoſe cylindrical tube fits exactly into another 
hollow cylinder a 5, perpendicular to the axis: theſe 
ſeveral pieces are of t the beſt hammered plate braſs. 
The cylindrical extremity of this axis NN are of ſolid 
bell-metal, and wrought exquiſitely true, and exactly 
of the ſame ſize in a lathe ; and it is on the perfec- 
tion to which the cylinders or trunnions are turned 
that the juſtneſs of the inſtrament depends. In the 
common focus of the object-glaſs and eye - glaſs is pla- 
ced à reticle (fig. 223.) conſiſting of three horizontal 
and parallel fine · ſtretched ſilver wires, fixed by pins or 
ſcrews to a braſs circle, the middle one paſſing through 
its centre, with a fourth vertical wire likewiſe paſſing 
throngh the centre, exactly perpendicular to the for- 
mer three. 
The horizontal axis MN (fig. 222.) is placed on a 
ſtrong braſs frame, into the middle of which a ſteel cy- 
linder GH is fixed perpendicularly, being turned truly 
round, and terminating in a conical point at its lower 
extremity; where it is let into a ſmall hole drilled in 
the middle of the dove-tail ſlider ; which flider is ſup- 
ported by a hollow cnbe fixed to the ſupporting piece 
IK, conſiſting of two ſtrong plates of braſs, joined to- 
gether at right * to which are fixed two iron 
cramps LL, by which it is faſtened to the ſtone - wall of 
a ſouth window, 


The upper part G of the ſteel ſpindle is cmbraced by 
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cloſely embracing the ſtecl ſpindle at about a third part 
of its length from the top ; by the means of a ſmall 
ſcrew it may be looſened or FRI cloſe as occaſion 
requires. From the bottom of this collar proceeds an 
arm or lever acted upon by the two ſcrews g, where- 
by the whole inſtrument, excepting the ſupporting 
piece, may be moved laterally, ſo that the teleſcope 
may be made to point at a diſtant mark fixed in the 
vertical of the meridian. i , is a graduated ſemicircle 
of thin braſs ſcrewed to the teleſcope, whereby it may 
be elevated ſo as to point to a known celeſtial object 
in the day-time. In is a ſpirit-level parallel to the 
axis of rotation on the teleſcope, on which two trun- 
nions hang by two hooks at M and N. Along the 
upper ſide of the glaſs tube of the level ſlides a pointer 
to be ſet to the end of the air-bubble; and when the 
poſition of the axis of rotation is fo adjuſted by the 
ſcrews that the air-bubble keeps to the pointer for a 
whole revolntion of the inſtrument, the ſpindle GH is 
certainly perpendicular to the horizon, and then the 
line of collimation of the teleſcope deſcribes a circle 
of equal altitude in the heavens. When the level is 
ſaſpended on the axis, raiſe or depreſs the tube of the 
level by twiſting the neb of the ſcrew 7 till you bring 
either end of the air-bubble to reſt at any point to- 
wards the middle of the tube, to which ſlide the in- 


dex; then lift off the level, and, turning the ends of 


it contrary ways, hang it again on the trunnions ; and 
if the air-bubble reſts exactly again the index as be- 
fore, the axis of rotation is truly horizontal: If not, 
depreſs that end of the axis which lies on the ſame ſide 
of the pointer as the bubble does, by turning the neb 
of the ſcrew at N, till the bubble returns about half- 
way towards the pointer; then having moved the 
pointer to the place where it now reſts, invert the ends 
of the level again, and repeat the ſame practice till 
the bubble reſts exactly at the pointer in both poſitions 
of the level. If, after the teleſcope is turned upſide 
down, that is, after the trunnions are inverted end for 
end, you perceive that the ſame point of a remote 
fixed object is covered by the vertical wire in the focus 
of the teleſcope that was covered by it before the in- 
verſion, it is certain that the line of fight or collima- 
tion is perpendicular to the tranſverſe axis; but if the 
ſaid vertical wire covers any other point, the braſs 
circle that carries the hairs muſt be moved by a ſcrew- 
key introduced through the perforation in the fide 
of the tube at X, till it appears to biſect the line 
joining theſe two points, as near as you can judge ; 
then, by reverting the axis to its former poſition, 
you will find whether the wires be exactly adjuſt- 
ed. N. B. The ball o is a counterpoiſe to the centre 
of gravity of the ſemicircle 4, without which the te- 
leſcope would not reſt in an oblique elevation without 
being fixed by a ſcrew or ſome other contrivance. 
The ſeveral beforementioned verifications being 
accompliſhed, if the teleſcope be elevated to any 
angle with the horizon and there ſtopped, all fixed 
ſtars which paſs over the three horizontal wires of the 
reticle on the eaſtern ſide of the meridian in aſcendin 
will have preciſely the ſame altitndes when in deſcend 
ing they again croſs the ſame reſpective wires on ho 
we 


, 
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a collar d e f,, being in contact with the blunt extre- Aſlrono- 
mity of three ſcrews, whoſe particular uſe will be ex- mical la- 
plained by and by. O is another cylindrical collar rumen, 
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ſirono- ſt Gde, and the middle between the times of each 
mica la- — equal altitude will be the exact moment of 
ſaruments. the ſtar's culminating or paſling the meridian. By 


* 
ſeuling of the wall itſelf, the mark appears no longer Aſtrono- 
well biſected by the vertical wire, the teleſcope may mical In- 


caſily be made to biſect it again, by giving à ſmall framers. 


the help of a good pendulum-clock, the hour of their 
true meridional tranſits will be known, and conſequent- 
ly the difference of right aſcenſion of different ſtars, 
Nou ſince it will be ſufficient to ebſerve a ſtar which 


. Shas north declination two or three hours before and af - 
VE 


ter its paſſing the meridian, in order to deduce the 
time of its iced at that circle ; it follows, that ha- 
ving once found the difference of right aſcenſion of 
two ſtars about 60 degrees aſunder, and you again ob- 
ſerve the firſt of theſe ſtand at the ſame altitude both 
in the caſt and weſt ſide, you infer with certainty the 
moment by the clock at which the ſecond ſtar will be 
on the meridian that ſame night, and this means 
the tranſit · inſtrument may be fixed in the true plane 
of the meridian till the next day ; when, by depreſſing 
it to ſome diſtant land objects, a mark may be diſco- 
vered whereby it may ever after be rectiſied very readi- 
ly, fo as to take the tranſits of any of the heavenly 
bodies to great exactneſs, whether by night or day. 
When ſuch a mark is thus found, the teleſcope be- 
ing directed carefully to it, muſt be fixed in that - 
ſition by pinching faſt the end of the arm or lever be- 
tween the two oppoſite ſcrews '4L and if at Pp fu- 
ture time, whether from the effect of heat or cold on 
the wall to which the inſtrument is fixed, or by any 


motion to the pinching ſcrews. 
The tranſu - inſtrument is now conſidered as one of 


the moſt eſſential particulars of the apparatus of an 
aſtronomical obſervatory. 


Beſides the above may be mentioned, 

The EQUATORIAL or PorRTaBLE OBSERVATORY; 
an inſtrament deſigned to anſwer a number of uſeful 
purpoſes in practical aſtronomy, E of any 
particular obſervatory. It may be made uſe of in any 
ſteady room or place, and performs moſt of the uſeful 
problems in the ſcience, The following is a deſcription 
of one lately invented by Mr Ramſden, from whom it 
has received the name of the Univerſal Equatorial. 

The principal parts of this inſtrument (fig. w_ 
are, 1. The azimuth or horizontal circle A, whic 
repreſents the horizon of the place, and moves on a 
long axis B, called the vertical axis. 2. The equato- 
rial or hour-circle C, repreſenting the equator, placed 


at right angles to the polar axis D, or the axis of the 


earth, upon which it moves. 3. The ſemicircle of de- 
clination E, on which the tcleſcope is placed, and mo- 
be on the axis of declination, or the axis of motion 

f the line of collimation F. Theſe circles are mea- 
ſured and divided as in the following table : 


Meaſures of the ſever onius ivided Divided 
circles and divifiong Radius Limb di zo gives] limb inte{Nonius int 
on them. In, dec. to ſeconds partsofinc.partsofinc 

aon rele $|5 2| 15 | 30% | 45h | 1350th 

Equatorial or 15” 300% 

our circle 3h 0 1 “intime 27 4508 T350th 

Vertical ſemicircle 
for declination 1 300 42d 1 260th 
or latitude 


4. The teleſcope, which is an achromatic reſractor 
with a triple object-glaſs, whoſe focal diſtance is 17 
inches, and aperture 2.45 inches, and furniſhed with 
ſix different eye - tubes; ſo that its 3 powers 
extend from 44 to 168. The teleſcope in this equa- 
torial may be brought parallel to the polar axis, as in 
the figure, ſo as to point to the pole-ſtar in any part 
of its diurnal reyolution ; and thus it has been obſer- 
ved near noon, when the ſun has ſhone very bright. 
5. The apparatus for correcting the error in altitude 
occaſioned by refraction, which is applied to the eye- 
end of the teleſcope, and conſiſts of a ſlide G moving 
in a groove or dove-tail, and carrying the ſeveral eye- 
tubes of the teleſcope, on which ſlide there is an in- 
dex correſponding to five ſmall diviſions engraved on 
the dove- tail; a very ſmall circle, called the refrattion 
circle H, moveable by a finger-ſcrew at the extremity 
of the eye-end of the teleſcope ; which circle is di- 
vided into half-minates, one entire revolution of it be- 
ing equal 1093” 18%, and by ns motion raiſes the centre 
of the croſs-hairs on a circle of altitnde ; and likewiſe 
a quadrant I of 1; inch radius, with diviſions on each 
ſide, one expreſſing the degree of altitude of the object 
viewed, and the other expreſſing the minutes and ſe- 


2 


conds of error occaſioned by refraction, correſpondin 

to that degree of altitude: to this quadrant is joine 

a ſmall round level K, which is adjuſted partly by the 
pinion that turns the whole of this apparatus, and 
partly by the index of the quadrant : for which pur- 
poſe the refraction circle is ſet to the ſame minute, &c. 
which the index points to on the limb of the quadrant ; 
and if the minute, &c. given by the quadrant exceed 


the 3' 18” contained in one entire revolution of the re- 


fraction circle, this muſt be ſet to the exceſs above 
one or more of its entire revolntions ; then the centre 
of the croſs-hairs will apppear to be raiſed on a circle 
of altitude to the additional height which the error of 
re fraction will occaſion at that altitude. 

This inſtrument ſtands on three feet L diſtant from 
each other 14,4 inches; and when all the parts are 
horizontal is about 29 inches high : the weight of the 
equatorial and apparatus is only 59 Ib. avoirdupoiſe, 
w --j are contained in a mahogany caſe weighing 
58 lb. | 

The principal adjuſtment in this inſtrument is that 
of making the line of collimation to deſcribe a portion 
of an hour-circle in the heavens ; in order to which, 
the azimuth circle muſt be truly level, the line of col- 


limation 
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limation or lome correſponding line repreſented by the 
ſmall braſs rod M parallel co it, muſt ndicular 
to the axis of its own r motion ; and this laſt 
axis muſt be perpendicular to the polar axis : on the 
braſs rod M there is occaſionally placed a banging le- 
vel N, the uſe of which will appear in the following 
adjuſtments: 

The azimuth circle may be made level by turning 


the inſtrument till one of the levels is parallel to an 


imaginary line joining two of the feet ſcrews; then ad- 
aſt that level with theſe two feet ſcrews turn the circle 
half round, i. e. 180 and if the bubble be not then 
right, correct half the error by the ſcrew- belonging 
to the level, and the other half error by the two foot 
ſcrews ; repeat this till the bubble comes right; then 
turn the circle 90 from the two former poſitions, and 
ſet the bubble right, if it be wrong, by the foot ſcrew 
at the end of the level ; when this is done, adjuſt the 
other level by its own ſcrew, and the azimuth circle 
will be truly level, The hanging level muſt then be 
fixed to the braſs rod by two hooks of equal length, 
and made truly parallel to it ; for this purpoſe make 
the polar axis perpendicular or nearly perpendicular 


Sea. XIII. 


corrected by the four ſmall ſcrews, two and two at a Aftrono. 
time (which you will find upon unſcrewing the ncareſl mical la- 


end of the eye-tube that contains the eye-glaſs) 
repeat this correction till the centre of the hairs re- 
mains on the ſpot you are looking at during an entire 
revolution. In order to make the line of collimation. 


parallel to the braſs rod on which the level hangs, fet 
the polar axis horizontal, and the declination-circle to 


g0®, adjuſt the level by the polar axis, look through 
the teleſcope on ſome diſtant rene object, covered 
by the centre of the croſs hairs ; then invert the tele- 
ſcope, which is done by turning the hour-circle half 


round ; and if the centre of the croſs hairs does not 


cover the ſame object as before, correct half the error 
by the uppermoſt and lowermoſt of the four ſmall 
ſcrews at the cye-cnd of the large tube of the tele- 
ſcope ; this correction will give a ſecond object now co- 
vered by the centre of the hairs, which mult be adopted 
inſtead of the firſt object: then invert the teleſcope as 
before; and if the ſecond object be not covered by 
the centre of the hairs, correct half the error by the 
ſame two ſcrews which were uſed before : this correc- 
tion will give a third object, now covered by the centre 


to the horizon; then adjuſt the level by the pinion of of the hairs, which muſt be adopted inſtead of the ſe- 


the declination-ſemicircle ; reverſe the level, and if ic 
be wrong, correct half the error by a ſmall ſteel ſcrew 
that lies under one end of the level, and the other 
half error by the pinion of the declination-ſemicircle ; 
repeat his till the bubble be right in both poſitions. 
In order to make the braſs rod on which the level is 
ſuſpended at right angles to the axis of motion of the 


teleſcope or line of collimation, make the polar axis 


horizontal, or nearly fo : ſet the declination-ſemicircle 
to o, turn the hour-circle till the bubble comes right; 
then turn the declination- circle to 7 

bubble by raiſing or depreſſing the polar axis (firſt by 
hand till it be nearly right, afterwards tighten with an 
ivory key the ſocket which runs on the arch with the 
polar axis, and then apply the ſame ivory key to the 
adjuſting ſcrew at the end of the ſaid arch till the 
bubble comes quite right); then turn the declination- 
circle to the oppoſite 90; if the level be not then 
right, correct half the error by the aforeſaid adjuſting 
ſcrew at the end of the arch, and the other half error 
by the two ſcrews which raiſe or depreſs the end of 
the braſs rod. The polar axis remaining nearly hori- 
zontal as before, and the declination-ſemicircle at o, 
adjuſt the babble by the hour-circle ; then turn the 
declination-ſemicircle to 90%, and adjuſt the bubble by 
raiſing or depreſſing the polar axis; then turn the 
hour-circle 12 hours ; and if the bubble be wrong, 
correct half the error by the polar axis, and the other 
half error by the two pair of capſtan ſcrews at the 
feet of the two ſupports on one fide of the axis of mo- 
tion of the teleſcope ; and thus this axis will be at 
right angles to the polar axis. The next adjuſtment is 
to make the centre of croſs-hairs remain on the ſame 
object, while you tarn the eye-tube quite round by 
the pinion of the refraction apparatus: for this adjuſt- 
ment, {ct the index on the ſlide to the firſt diviſion on 


the dove-tail ; and ſet the diviſion marked 187 on the 


refraction - cirele to its index; then look through the 

teleſcope, and with the pinion turn the eye-tabe quite 

round ; and if the centre of the hairs does not remain 

oa the ſame ſpot during that reyolution, it muſt be 
* f 1 


; adjuſt the 


cond object; repeat this operation till no error remains; 
then ſet the hour-circle exactly to 12 hours (the decli- 
nation-circle remaining at 90 as before) ; and if the 
centre of the croſs hairs does not cover the laſt object 
fixed on, ſet it to that object by the two remaining 
ſmall ſcrews at the eye-end of the large tube, and then 
the line of collimation will be parallel to the braſs rod. 
For rectifying the nonius of the declination and equa- 
torial circles, lower the teleſcope as many degrees, 
minutes, and ſeconds, below o or A on the decli- 
nation-ſemicircle as are equal to the complement of 
the latitude; then clevate the polar axis till the bubble 
be horizontal, and thus the equatorial circle will be 
elevated to the co-latitnde of the place; ſet this circle 
to 6 hours; adjuſt the level by the pinion of the decli- 
nation-circle ; then turn the equatorial circle exactly 
12 hours from the laſt poſition; and if the level be not 
right, correct one half of the error by the equatorial 
circle, and the other half by the declination-circle ; 
then turn the equatorial circle back again exactly 12 
hours from the Jaſt poſition ; and if the level be ſtill 
wrong, repeat the correction as before till it be right, 
when turned to either poſition ; that being done, ſet 
the nonius of the equatorial circle exactly to 6 hours, 
and the nonins of the declination-cirele exactly to o'. 

The principal uſes of this equatorial are, 

1. To find your meridian by one obſervation only: 
for this purpoſe, elevate the equatorial circle to the 
co-latitude of the place, and ſet the declination-ſe- 
micircle to the ſun's declination for the day and 
hour of the day required ; then move the azimuth 
and hour-circles both at the ſame time, either in the 
ſame or contrary direction, till you bring the centre 
of the croſs hairs in the teleſcope exactly to cover 
the centre of the ſin ; when that is done, the index 
of the hour-circie will give the apparent or ſolar 
time at the inſtant of obſervation ; and thus the time 
is gained, though the ſun be at a diſtance from the 
meridian ; then turn the hour-circle till the index 
points preciſely at 12 o'clock, and lower the teleſcope 
to the horizon, in order to obſerve ſome point there- 
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Sect. XIII. 


the centre of laſs, and that point is your me- 
— mark . one obſervation only ; the beſt 
time for this operation is three hours before or three 
hours after 12 at noon. 
point the tel 
the meridian, in full day-light. 
equatorial circle to the co- 


2. To 


A 


on a ſtar, though not on 
Having elevated the 


atitude of the place, and 


ſet the declination-ſemicircle to the ſtar's declination, 


A. 

Aberration of light, diſcovered 
by Dr Bradley, n“ 32. Fur- 
niſhes an argument for the 
carth's motion, 337. Reaſon 
of the light's aberration par- 
ticularly explained, ib. 

Academy Royal at Paris found- 
ed by Merſcnnus, 30. 

Albategnius, a celebrated Ara- 
bian aſtronomer reforms the 
ſcience, 17. 

Alexander the Great obtains the 
aſtronomical obſervations of 
the Chaldeans, 6. 

Alexandria: a famous aſtrono- 
mical ſchool ſet up there by 
Ptolemy Philadelphus, 12. 

Algol, or Meduſa's head, a va- 
riable ſtar, changes its luſtre 
in four hours, 49, 

Al Hazen an Arabian, ſhows 
the nature of refraQtion, &c. 


17. 

Almageſt of Ptolemy, an aſtro- 
nomical treatiſe on the means 
of reviving the ſcience in Eu- 
rope, 18. 

Alphonſe king of Caſtile cauſes 
aſtronomical tables to be con- 
ſtructed, 18. 

Altitudes of the celeſtial bodies, 
how taken, 379. 

Auaragoras foretels an eclipſe, 
10, His opinion concerning 
the ſun, 121. 

Anaximander introduces the 
gnomon into Greece, &c. 10, 

Ar:aximenes improves the aſtro- 
nomy of the Greeks, 10, Ab- 
ſurd opinions of him and A- 
naximander concerning the 
ſan, 121. 

Angles : errors unavoidable in 
the menſuration of ſmall ones, 

339. 

Antecedence, motion in explain- 
ed, 292. 

Antediluvians ſappoſed to have 
made conſiderable progreſs 
in aſtronomy, 1. 

Vor. II. 


I 


N D 


Anticipation of the equinoxes 
explained, 349. 

Aphelion of the planets defined, 
254. Place of the aphelia of 
the different planets, 255. 
Motion of the aphelion ac- 
counted for, 268. 

Apogeon of the moon defined, 
291. Its motion determined, 
294. Incqualities in its mo- 
tion, 295. Occaſion an in- 
equality in the moon's mo- 
tion, 296. Apogeon of the 
planets explained, 325. 

Apian, one of the ſucceſſors of 
Copernicus, his improve- 
ments in aſtronomy, 22. 

Arabian culti vate the ſcience 
of aſtronomy when it was 
neglected in the weſt, 17. 

Archimedes makes great diſco- 
veries in aſtronomy, 13. 

Ariſtarchus determines the di- 
ſtance of the ſun by the 
moon's dichotomy, 12. This 
method particularly explain- 
ed, 389. Its inſufficiency 
ſhown, 390. | 

Arifltotls embraces the ſyſtem of 
aſtronomy afterwards called 
the Ptolemaic, 11. His opinion 
concerning comets, 164. 

Aryſtillus and Timocharis firſt 
cultivate the aſtronomical 
ſcience in the ſchool of Alex- 
andria, 12. 

Aſcenſion, right, of the ſun and 
ſtars, how tofind it, 411, 412. 

Aſpects of the planets explain- 
ed, 321. 

Aſtral zodiac explained, 381. 

Aſtronomical knowledge of the 
Antediluvians, 1. Of theChi- 
neſe, 2. Of the Indians, 4. 
Of the Mexicans, 5. Ofthe 
Chaldeans and Egyptians, 6. 


Of the Phœnicians, 7, Of 


the Greeks, 8. Of the A- 


rabians, 17, Reviyal of it 
in Europe, 18, 


Aſtronomical inflruments, de- 


8 TT RR 'D N10 6A Y; 


move the index of the hour-circle till it ſhall point to 
the preciſe time at which the ſtar is then diſtant from 
the meridian, found in tables of the right aſcenſion of 
the ſtars, and the ſtar will then appear in the glaſs. 

liar to this inſtrument, it is alſo 
e purpoſes to which the principal 
nomical inſtruments, viz. a tranſit, a quadrant, 
and an equal · altitude inſtrament, are applied. 


X. 


Beſides theſe uſes 
* e to all t 


E 


ſcription of thoſe now in uſe, 
495+ 
Aſtronomical ſector delineated, 


499+ 

Aſlronomical problems, a me- 
thod invented by Apian of 
reſolving them by inſtru- 
ments without tables or cal- 
culations, 22. 

Aſtronomical quadrant invented 
by Nonius, 22. Divided by 
concentric circles and dia- 
gonals, ib. Method of di- 
viding it ſhown by Apian, 


ib. 

Atlas, a celeſtial one compoſed 
by Bayer, 26. 

Atmoſphere : Whether the pla- 
net Venus has one ſurround- 
ing her, 78. Mr Herſchel's 
account of the atmoſphere of 
Mars, 90. Atmoſpheres of 
comets very large,111.Whe- 
ther the ſun has an atmo- 
ſphere, 123. Whether the 
moon has any, 147. 

Attraction: Conſequences of its 
action among the moſt diſ- 
tant ſtars, 215. Prevents 
them from remaining abſo- 
lutely at reſt, 234. Is diffu- 
ſed throughout the ſubſtance 
of all matter, 202. Acts e- 
qually through the whole u- 
niverſe, 305. Is an univerſal 
properly of matter, 308. So- 

ation of a difficulty concern- 
ing it derived from the moon's 
motion, 361. . 

Auzout applics a micrometer to 

teleſcopes, 31. 
B 


Babylon: Aſtronomical obſer- 
vations made there for 1903 
years, 6. 

Barometer: Why it is not af- 
fected by the moon, 369. 

Bayer, John, his celeſtial atlas 


and nomenclature of the ſtars, - 


26. 
Bear, Greater, Chineſe delinea- 


* 


tion of that conſtellation, 3. 
Unfit for making obſerva- 
tions at ſea, on account of its 
diſtance from the pole, 7. 

Beam; The tail of a comet fo 
called when it appears with- 
out the head being viſible, 
I12. 

Bear, Leſſer: A proper guide for 
navigators, 7. Knowledge 
of this conſtellation introdu- 
ced into Greece by Thales, 


Balls One obſerved by Ma- 
raldi on the body of Mars, 
80. Two others obſerved by 
him afterwards, ib. Belts of 
Jupiter diſcovered by Fonta- 
na, 89, Cannot be ſeen but 
by an excellent teleſcope, ib. 
Vary in their number from 
one to eight, ib. Sometimes 
ſeem to flow into one ano- 
ther, ib. Are extremely va- 
riable in the time of their 
continuance, ib. Black ſpots 
ſometimes viſible in them, ib. 
Two permanent belts diſco- 
verable on Saturn parallel to 
the edge of his ring, 106. 
Some bright belts diſcovered 
on this planet by Caſſini and 
Fatio, 106. 

Belus, remple of at Babylon, 
ſuppoſed to have been an a- 
ſtronomical obſervatory, 6. 

Bergman's account of the tran- 
ſit of Venus over the ſun, 78. 

Bernoulli's conjectures con- 
cerning comets, 167. 

Bianchini's obſervations on the 
planet Venus, 71. His diſ- 

pute with Caſſiui concerning 
the time of her revolution on 
her axis, 73. 

Bodin : His ridiculous opinion 
concerning comets, 166. 
Bradley, Dr. ſucceeds Dr Hal- 
Jey as aſtronomer-royal, 33. 
Diſcovers the leſſer planetary 
inequalities, the aberration of 

* light 


594 
light, and nutation of the 
earth's axis, &c, 33. Corres 
the lunar and other tables, 
and makes a vaſt number of 
* obſervations, ib. "A 
riggs, Henry, improves 
—— tables of Napier, 
and conſtructs much larger 
ones, 28. 
Brigbineſi of the ſan and fixed 
rs compared, 199. 
Brydone, Mr Patrick, his obſer- 
vation of the velocity of a 
comet, 184. His conjeQures 
concerning comets without 
tails, 187. 


C. 

Calippur invents a period of 76 
years, 11. 

_ Caſfni diſtinguiſhes himſelf as 
aſtronomer-royal at Paris, 33. 
Diſcovers the ſatellites, belts, 
&c, of Saturn, 31. His ob- 

- ſervations on the ſpots of Ve- 
nus, 66, His concluſions 
concerning the revolation of 

that planet on her axis, 69. 
Diſpute betwixt his ſon and 
Bianchini on this ſubject, 73. 
Has a view of the ſatellite 
of Venus, 74. Obſerves the 
— on Mars, 80. An ob- 

rvation of his concerning 
the atmoſphere of Mars doubt - 
ed by Mr Herſchel, 90. His 


obſervation on the tail of the 


comet of 1680, 115. His 
explanation of the zodiacal 
light, 124. 

Caſſiopeia: A new ſtar appears 

in that conſtellation in 1572, 
45. Conjectures concerning 
it by Mr Pigot, 47. 

Celeſtial ſpaces void of all ſen- 
ſible matter, 261. 

Centre of gravity : Sun and pla- 
nets revolve about a common 

one, and why, 297. Place of 
the common centre of gra- 
vity betwixt the earth and 
moon, 306. 

Centripetal forces explained257. 
How they may occaſion the 

revolution of a body round a 
centre, 258, And cauſe it 
deſcribe a carve of any kind, 
259. Proved to extend 
throaghout the ſolar ſyſtem, 

265. Differently denomi- 
nated according to the bodies 
in which they aQ, 266. 

Chaldea, a proper country for 
aſtronomical obſervations, 6. 

Chaldzans diſpute with the E- 
gyptians the honour of being 
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the firſt cultivators of aſtro- 
nomy, 6. Extremeantiqui- 
ty of their obſervations, ib. 
Account of their aſtronomi- 
cal knowledge from Petavi- 
us, ib, 

Chanceler, an Engliſhman, diſ- 
covers the diagonal method 
of dividing quadrants, 25. 

Chappe's obſervations on the 
tranſit of Venus, 79. 

China ſappoſed to have been 


led by Noah, 2. 

Chineſe Why ſo early inſtruct- 
ed in the knowledge of aſtro- 
nomy, 2. Said to derive it 
from their firſt emperor Fohi, 
ſuppoled to be Noah, ib. 
Their names for the ſigns of 
the zodiac, 3. Divide the 
heavens into 28 conſtellations 
ib. Method of delineating 
theſe conſtellations, ib. Were 
early acquainted with the 
pole ſtar, mariner's com- 
paſs, &c. ib. Said to have 
calculated a great number 
of eclipſes, ib. Enormous 
errors in ſome of their cal- 
culations, ib, P. Gaubil's ac- 
count of their aſtronomical 
knowledge, ib. Du Halde's 
account of Tcheu-cong's ob- 
ſervatory, ib. Have an a- 
ſtronomical tribunal, ib. A- 
ſtronomy now in a very low 
22 among them, and why, 
ib. 

Chiron the Centaur makes a ce- 
leſtial ſphere, 11. 

Clairault, Mr. his accuracy in 
calculating the return of the 
comet in 1759, 192. 

Clark, Dr. A ſtar obſerved by 
his father through the ſpace 
betwixt the ring and body of 
Saturn, 104. 

Climates ſettled by Pytheas of 
Marſeilles, 11. 

Click, aſtronomical, how uſed, 
496. How adjuſted by the 
ſun's tranſit over the meri- 
dian, 501. 

Cluſter of ſtars : Mr Herſchel's 

iſtinction betwixt this and a 
place of the heavens crowded 
with them, 223. 

Cole's hypotheſis concerning co- 
mets, 188, 

Comets ſuppoſed by ſome of the 
Chaldeans to be permanent 
bodies revolving like the pla- 
nets, 6. Suppoſed by others 
to be only meteors, ib. Call- 
cd wandering ſtars by Pytha- 


goras, 11. Comet of 1500 
obſcrved by Warner, 21. The 
return of one predicted by 
Dr Halley, 33. General ac- 
count of their appearance to 
the naked eye, 43. Four 
handred and fifty ſuppoſed to 
belong to our ſolar ſyſtem, 
ib. ve a ſplendor inferior 
to the other heayenly bodies, 
and are apt to loſe great 

of it ſuddenly, ib. Their 
appearance throu tele- 
ſcopes, 110. Are ſurround- 


ed with atmoſpheres of a 


igious ſize, 111, Have 
— different phaſes 
like the moon, ib. Dr Long's 
acconnt of them, 112. Their 
heads ſeem to be compoſed 
of a ſolid nucleus and fur- 
rounding atmoſphere, 110, 
112. ucleus ſometimes 
breaks in pieces, 110, 112. 
Are generally furniſhed with 
luminous tails which diſtin- 
guiſh them from other ſtars, 
43, 112. Different ap- 
pearances of their tails ex- 
plained and accounted for, 
113. Called bearded comets 
when the tail hangs down- 
wards, 114. Extreme length 
of the tails of ſome comets, 
114, 179. Hevelius obſerves 
the comet of 1665 to caſt a 
ſhadow on its tail, 115. This 
obſervation diſputed Mr 
Hooke, ib. Comet of 1680 
approaches within a fixth 
—4 of the ſun's diameter to 
is ſurface, 116. Account 
of the comet of 1744, no 117. 
Was thought capable of di- 
ſturbing the motion of Mer- 
cury, but did not, ib. 
Shown to be incapable of do- 
ing ſo by Dr Betts of Ox- 
ford, ib. Account of the 
different changes it under- 
went, ib. Undulation of our 
atmoſphere cauſes the tails of 
comets ſeem to ſparkle, and 
lengthen, and ſhorten, ib. 
Why the comet of 1759 
made ſuch an inconſiderable 
appearance, 118, Hevelius's 
account of the appearances 
of different comets, 110, 115, 
117, 118. Suppoſed to be 
the forerunners of various 
calamities, 162. Held by 
ſome of the ancient Greeks 
to be planets, 163. Suppo- 
ſed by Ariſtotle to be me- 
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teors, 164. This opinion 
contradicted by Seneca, who 
foretold that their true na- 
ture and motions would be 
diſcovered, ib. Only one 
_ of them exiſts, 165. 
heir appearances vary 
reaſon of their ſituation, &c, 
ib. Suppoſed by Kepler and 
Bodin to be animals or ſpi- 
rits, 166, By Bernoulli to 
be the ſatellites of a diſtant 
planet, 167. Tycho Brache 
revives the true doctrine con- 
cerning them, 168. Few 
comets have a dinrnal, but 
all an annual parallax, ib. 
Suppoſed by ſome to move in 
ſtraight lines, ib. By Kep- 
ler, in parabolic trajeQories, 
ib. Demonſtrated by New. 
ton to move in very eccentric 
eclipſes, 169. Foundation of 
Dr Halley's prediction of 
the return of comets, 170 
190. Periodical times of dif- 
ferent comets determined, 
171. May ſometimes be in- 
viſible during their periheli- 
on, by reaſon of their being 
above our horizon in the 
day-time, 172. Ancient ob- 
ſervation of a comet in this 
ſituation during an eclipſe of 
the ſan, ib. Why more co- 
mets are ſeen in the hemiſ- 
phere turned towards the ſun 
than in that removed from 
him, 173. Great differen- 
ces in the eccentricities of 
the orbits of different comets, 
as well as of their velocities 
in them, 174. Planes of 
ſome of their orbits almoſt 
perpendicular to others, ib. 
Suppoſed by Hevelius to be 
tranſparent, 175. Demon- 
ſtrated by Newton to be o- 
paque bodies reflecting the 
ſun's light, ib. Are of dif- 
ferent magnitudes and at dif- 
ferent diſtances, but moſt fre- 
quently ſmaller than the earth 
176. Computations of the 
diſtances and diameters of 
ſome of them, ib. Eclipſes 
ſuppoſed to be occaſioned by 
them, 177. Their tails ſup- 
poſed by Tycho Brache, Des 
Cartes, and others, to be oc- 
caſioned by refraction, 178, 
779, By Newton to be 2 
vapour raiſed by the heat 
of the ſun, ib. By Mai- 


ran, to be formed of the = 


INDEX- 
atmoſphere, 179, By de la 
Lande, to be by 


the rarefaction of their own 
atmoſpheres, ib. Objections 
to Newton's opinion by Mr 
Rowning, ib. By Dr Ha- 
milton of Dublin, who ſup- 

es their tails to be ſtreams 


of electric matter, 180, Sir 


Ifaac's account de fended, 181. 
Objections to Dr Hamilton's 
hypotheſis, 182. Prod igious 
velocity of a comet obſerved 
by Mr Brydone, 184. Of 
that of 1680, according to 
Sir Iſaac Newton, 179. Ex- 
ceſſive heat of that comet, 
according to the ſame author, 
185, 186 Doubted by Dr. 
Long, 18 5. The deluge ſup- 
voſed by Whiſton to be oc- 
caſioned by a comet, ib. Ap- 
parent changes in the comets 
attributed by Newton to their 
atmoſpheres, 186, He ſup- 
es that the comet of 1680 
muſt at laſt fall into the ſun, 
ib. That water and a kind 
of vitalſpiritarederived from 
the tails of comets, ib. Co- 
mets without tails ſuppoſed 
by Mr Brydone always to fall 
into the ' 95 187. Comets 
ſuppoſed by Mr Cole to be 
ſabje& to the attraction of 
different centres, 188. How 
to calculate their periodical 
times, 189. Difference be · 
tween the calculations of Mr 
Euler aud thoſe of Newton 
and Halley, ib. Comet of 
1744 ſeemed to move in a 
parabola, ib. Periodical times 
of comets may be changed 
by the attraction of the pla- 
nets or other comets, 191. 
Comets ſappoſed by Des 
Cartes to be without the ſo- 
lar ſyſtem, 298. Demon- 
ſtrated by Newton to paſs 
thro* the planetary regions, 
and to be generally inviſible at 
a ſmaller diſtance than TJupi- 
ter, 299. His explanation of 
their motions and directions 
how to calculate them, 300, 
301. Why they move in 
places ſo different from thoſe 
of the planets, ib. 
Cometarium, 492. 
Conflagration, general,ſuppoſed 
by Whiſton to be occaſioned 
by a comet, 235. 
Conjunction of Saturn and Ju- 
piter, obſerved by Tycho in 
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1563, 24. Explanation of 
the conjunctions and oppo- 
ſitions of the planets, 320. 

C 3 motion in, explain - 

„ 292. 

Conſlellations of the Chineſe, 
how marked, 3. A number 
of ſtars arranged in them by 
the Chaldeans, 6. Moſt of 
them ſuppoſed by Sir Iſaac 
Newton to be invented about 
the time of the Argonautic 
expedition, 8. Uſes of this 
diviſion of the heavens, 403. 
Catalogue of them, 406. 

Copernicus revives the Pytha- 
gorean ſyſtem of aſtronomy, 
22, Determines the perio- 
dical time of the moon, 422. 

Curve of any kind may be 
deſcribed by a body ated 
upon by projectile and ccn- 
tripetal forces, 259. 

D 


Dartneſi at our Saviour's cruci- 
fixion ſuppoſed to be owing 
to an eclipſe by a comet, 177. 
Could not be owing to a ſo- 
lar eclipſe by the moon, 450. 

Declination of the un Improv- 
ed tables of it conſtructed 
by Mr Wright, 26. Decli- 
nation of the celeſtial bodies 
explained, 315. How to 
compute the declination of the 
ſun, 411. 

De la Lande objects to Dr Wil- 
ſon's theory of the ſolar ſpots, 
136, The Doctor's reply 
to his objections, 137. Re- 
marks on La Lande's theo- 
ry, 197. His opinion con- 
cerning the tails of comets, 

185. 

Deluge ſuppoſed by Whiſton to 
- occalioned by a comet, 
185. 

Denſities of the heavenly bo- 
dies how determined, 310. 
Des Cartes objects to the pro- 
ject of a reflecting teleſcope, 
13. His opinion concerning 
the tails of comets, 179. 
His ſyſtem overthrown by 

Newton, 261. 

Diagonals, method of dividing 
quadrants, &c. by them in- 
vented by Chanceleran Eng- 
liſhman, 25. Is not exact 
unleſs curved diagonals be 
made uſe of, ib. 

Dialling in uſe among the Chal- 
deans long before the Greeks 
had any knowledge of it, 6. 

Diameters, apparent, of the 
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planets differ at different Eb» Younes obſerves three lunar 


times, 326, Computation 
> their different di 


Dilatation of the moon's orbit 
how cauſed, 285. 

Dire motions of the planets 
explained, 323. 

Dolland s achromatic teleſcopes : 
Caution to be 22 in 
uſing them, 144. 

Druids ſuppoſed to have been 
well ſkilledin aſtronomy, 11. 

Dunn's account of the ſolar 
ſpots, 62. His obſervations 
on the tranſit of Venus, 78. 
His hypotheſis concerning 
variable ſtars, 196. His ex- 
planation of the horizontal 
moon, 375. 


Earth ſuppoſed to be ſpherical 
by the Egyptians, 6, Its 
rotation on its axis taught 
by Hicetas the Syracuſian, 11. 
A great circle of it meaſured 
by Eratoſthenes by means of 
a gnomon, 12. A degree of 
it meaſured again by order of 
of the caliph Al Mamun, 17. 
True figure of the earth diſ- 
covered by Newton, 34. A 
degree meaſured under the 
equator and near the poles 
by order of the king of 
France, ib. Revolves with 
the moon about a common 
centre of gravity, 278. Ef- 
fects of its motion on the 
apparent motions of the pla- 


nets, 324. Its diſtance from 


the ſun, velocity in its orbit, 
&c. 333. Proofs of its mo- 
tion, 334. From the propor- 
tional decreaſe of gravity, 
335. Objections from the 
paralleliſm of its axis anſwer- 
ed, 336. Proof of its motion 
from the aberration of light, 
337. Objection from the 
apparent motion of the ſun 
anſwered, 340. Proof from 
the ſpheroidal figure of the 
carth, 341. From the celeſ- 


tial appearances as viewed 


from different planets, 343. 
Objection from the perpen- 
dicular deſcent of bodies an- 
ſwered, 344. Its diurnal 


motion illuſtrated by experi- 
ment, 345. Appears a moon 
to the inhabitants of our 
moon, 352. Has a ſpherical 
figure, and caſts a conical 
ſhadow, 427, 429. 


Eclipſes obſerved 


eclipſes with the utmoſt accu- 
racy, by which the quantity of 
the moon's acceleration has 
ſince been determined, 17. 
by the Chi- 
neſe, and made uſe of by them 
to ſettle their chronology, 3. 
Of Jupiter's ſatellites, 97. 
At what time theſe eclipſes 
are viſible, 102. Moon ſome» 
times diſappears when eclip- 
ſed, 146. A luminous ring 
ſeen round the moon in the 
time of total eclipſes in the 
ſun, 149, A comet ſeen 
during the time of a ſolar 
ecliple, 172. Sometimes oc- 
caſioned by comets, 177. 
Eclipſes particularly defined, 
426. Why there are fo few 
eclipſes, 430. Their appear- 
ances determined from the 
motion of the moon's nodes, 
431. A complete revolu- 
tion of eclipſes in 223 luna- 
tions after the ſun, moon, 
and nodes, have once been in 
a line of conjunction, ib. To 
know when the ſame eclipſe 
returns again, 432. Eclip- 
ſes of the ſun which happen 
when the moon is in the aſ- 
cending node come in at the 
north pole, and in the de- 
ſcending node at the ſouth, 
ib. Exempliſied from the 
ſolar eclipſe in 1764, no 433. 
And from that of 1748, n 
434- All the phenomena of 
a ſingle eclipſe completed in 
about 1000 years, 435, Sel- 
dom more than two remark- 
able appearances of the ſame 
eclipſe during this period, 
436. Example of eclipſes 
coming in by the north pole, 
437. Very ancient eclipſes 
cannot be calculated by our 
tables, 438. Eclipſes in a year 
cannot be fewer than two, or 
more than ſeven, 439. Ec- 
lipſes of the ſun more fre- 
2 than thoſe of the moon, 
ib. Why more lunar ec- 
lipſes are obſerved than ſolar, 
440. Total and annular eclip- 
ſes explained, 441. Illuſtra- 
tion of the beginning and 
ending of a ſolar eclipſe, 443. 
How the apppearance of ec- 
lipſes is affected by the poſi- 
tion of the earth's axis, 444. 
Of the duration of eclipſes in 


different parts of the carth, , 
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445- Lunar eclipſes ex- 
plained, 446, Why the moon 

1 2 viſible when ec- 

lipled, 447. Difficulty in ob- 

ſerving lunar eclipſes, 448. 

Uſe of eclipſes in determin- 

ing the longitade of places, 

449. Method of conſtruct- 

ing tables for the calculation 

of eclipſes, 451. Directions 
for their uſe, 452. ui- 
ſites ſor projecting an eclipſe 
of the ſan, 461. Geometri- 
cal r of an eclipſe 
of the ſun, 470. Projection 
of lunar eclipſes, 471. Fre- 
quency of the eclipſes of 4 - 
piter's ſatcllites, 482. c- 
ccleration of theſe eclipſes 
not owing to the motions of 
the ſatellites themſelves, 485. 

Ecliptic, its obliquity deter- 
mined by Albategnius to be 
230 35',n® 17. Settled by 
Purbach at 23* 33;', n* 19. 
The ſame with the heliocen- 
tric circle of the carth, or 
that in which it revolves 
round the ſun, 312. Called 
the ecliptic becauſe the ſan 
and moon are near it when 
eclipſed, ib. Its obliquity 
found to decreaſe, 407. How 
to find the obliquity of it, 

To find the ſun's place 
init, 411, 

Egypt, a proper country for a- 
ſtronomical obſervations on 
account of the purity of the 
air, 6, 

Egyptians, their knowledge in 
aſtronomy, 6. Suppoſed by 
Herodotus to have been in- 
truſted inthe ſcience by Se- 
ſoſtris, ib. Knew the true 
figure of the carth, the cauſe 
of eclipſes, &c. ib. At- 
tempted to meaſure the mag- 
nitudes of the earth and ſun, 
but by very erroneous me- 
thods, ib, Their knowledge 
of aſtronomy entirely loſt in 
the time of the emperor 
Auguſtus, ib. 

Electric matter cannot be ma- 
naged but by allowing it to 
direct its own motions, 182. 
Is capable of making a vio- 
lent reſiſtance in certaincaſes, 
ib. 

Equal altitude inſlrument de- 
ſcribed, 502. 

Equation of time explained, 
383. | 

Equatorial ſector deſcribed, 499. 
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Equatorial or portable olſerva - 
tory deſcribed, 504. 

Equinoxes, preceſſion of them 
explained, 348. Cauſe of 
their anticipation, 349- 

Eratoſihenes attempts to mea- 
ſure a degree of the carth's 
circumference, 12. 

Eternity of the world diſproved 
from the ſyſtem being evi- 
dently periſhable, 272. 

Eudoxus firſt introduces geome- 
try into aſtronomy, 11. 

Euler, difference between his 
calculations and thoſe of 
Newton and Halley concern- 
ing the periodical return of 
the comet of 1680, n® 129. 

Europe, aſtronomy revived in 
it, 18. 

Eccentricity of the moon's orbit 
found ont by Hipparchus, 
14. Of the orbits of the 
different planets, 255. In- 
equality in the eccentricity 
of the moon's orbit occaſion- 
ed by the motion of her apo- 
geon, 296, How to deier- 
mine the eccentricity of the 
earth's * 5. 


Falling bodies, calculation of 
their velocity, 277. 
Fatio's obſervations on the ſo- 
lar eclipſe in 1706, n“ 149. 
Ferguſon's explanation of the 
horizontal moon, 374. His 
method of drawing a meri- 
dian line, 376. 

Ferner's obſervations on the 
tranſit of Venus, 78. 

Final cauſes, Nichollon's opi- 
nion on them, 160. 

Fixed Stars. See Stars. 

Flamſtead appointed aſtrono- 
mer-royal at Greenwich, 33. 
Makes a catalogue of the 
ſtars, ib, His compatation 
of the height of the moon's 
atmoſphere, 1 49. 

Fouchy's obſervations on the 
tranſit of Venus, 78. 

French aſtronomers, their im- 
provements, 35. 

Full moon, how to calculate the 
time of it by the tables, 454, 


455, 456, 457. 
G 


Gaber, the Arabian, founds the 
preſent method of trigono- 
metry, 17. 

Galileo firſt brings teleſcopes to 
any perfection, 27. Diſco- 
vers the uncommon ſhape of 
Saturn, 103. Diſcovers the 
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ſpots on the ſun, 58. His 
method of meaſuring the 
height of the lunar moan- 
tains, 141. 

Cuaging the heavens, Mr Her- 
ſchel's method of doing fo, 
210, 220. 

Ceocentric latitude of aſuperior 
planet, how found, 316. 

Geometry firſt introduced into 
aſtronomy by Eudoxus, 11. 

Ceorgium Sidus, a new planet, 
40. Hiſtory of its diſcove- 
ry, 328, & ſeg. Computa- 
tions of its diſtance, 330. 

Clobe : the firſt made by A- 
naximander, 10. The courſe 
of the ſan, &c. exhibited in 
a globe by Pythagoras, 11, 

Clabe, improved ccleſtial one, 


Graham makes great improve- 
ments in mathematical in- 
ſtruments, 32. 

Gravity firſt aſſumed as a mo- 
ving principle by Kepler, 26. 
Moon retained in her orbit 
by it, 275. Its properties 
demonſtrated by pendulums, 
303. To determine its power 
on any planet, 309. 

Greeks 7 thels — OW in 
aſtronomy, 8. Improved by 
Thales, 9. By Anaximan- 
der, &c. 10. 

Crag, James, of Aberdeen, 

rſt ſhows how a reflecting 
teleſcope might be conſtruct - 


ed, 31. 
H 


Hadley improves the refleQing 
teleſcope, and invents the 
reflecting quadrant, 32. 


Halley, Dr ſucceeds Mr. Flam- 


ſtead asaſtronomer-royal, 33. 
Diſcovers the acceleration of 
the moon, ib. His hiſtory 
of new ſtars, 45. His ac- 
count of a ſolar eclipſe in 
1715, 150, Predicts the 
return of comets, 170, 190. 

Hamilton, Dr. of Dublin, his 
hypotheſis concerning the 
tails of comets, 180. 

Haroeſt-moon accounted for, 
370. Why the ſame phe- 
nomenon is not obſerved at 
other times, 371. 

Heavens, Mr Wollaſton's me- 
thod of making a map of 
them, 55. Mr Herſchel's 
opinion concerning their von- 
ſtruction, 202, 214. They 
cannot be properly repre- 
ſented by a ſphere, ib. His 


Heliccentric circles of the pla- 


Hereſchel's account of the ſpots 


Hevelius, a celebrated aſtrono- 


Hipparchus diſcovers the mo- 


Hir ſi's obſervations on the at- 


Hooke's diſpute with Hevelius 


Inpex; 
method of meaſuring their 


dimenſions, 220, 


nets, the ſame with their or. 
bits round the ſun, 311. He- 
liocentric latitude of any bo. 
dy defined, 315. 


on the planet Mars, 82. 
Makes great diſcoveries in 
the ſtarry regions, 119. And 
a vaſt number of nebulæ, 
117. His obſervations on 
the height of the lunar 
mountains, 143. Diſcovers 
volcanoes in the moon, 145, 
Solution of the celeſtial phe. 
nomena on his hypotheſis of 
the conſtruction of the hez- 
vens, 208, His method of 
puaging the heavens, 210, 
is account of the interior 
conſtruction of the heavens, 
214, Length of the line 
which he meaſures the di- 
menſions of the heavens, 222. 
Arguments in favour of his 
hypotheſis from the obſerya- 
tions of Mr Mayer, 241. 


mer of Dantzic, 30. Ac- 
count of his obſeryations, ib. 
His diſpute with Dr Hooke 
about teleſcopic ſights, ib. 
Dr Halley pays bim a viſitin 
order to decide it, ib. Ex- 
treme accuracy of the in- 
ſtruments of Hevelius, ib. 
His account of the ſolar 
ſpots, 59, 61, His method of 
meaſuring the height of the 
lunar mountains, 141. His 
opinions concerning comets, 
175, 186. 


tions of the ſtars from the 
obſervations of Timocharis 
and Aryſtillus, 12. Firſt ap- 
plies himſelf to the ſtudy of 
all the parts of aſtronomy, 
14. Diſcovers the orbits 
of the planets to be eccen- 
tric, ib, Collects accounts 
of eclipſes, forms theories of 
the celeſtial motions, and at- 
tempts to calculate the ſun's 
diſtance, ib. This method 
particularly explained, 387. 
Its inſufficiency ſhown, 388. 


moſphere of Venus, 79. 


about the ſuperiority of te- 
leſcopic ſights, 30. Obſerves 


the motion of a ſpot on the 
pot diſk 


INDEX. 


diſk of Jupiter, 92. 

— — exp! ained by 
Al Hazen, 17. By Mr Fer- 
guſon, 374 By Mr Dunn, 


H 1 2 parallax of the 
moon, how to find it, 375. 
Horror firſt obſerves the tranſit 
of Venus over the ſun's diſk 

in 1639, n“ 29. 

Huygens makes great improve- 
ments in the conſtruction of 
teleſcopes, 31. Diſcovers 
the ring of Saturn, 104. His 
ſuppoſition concerning the 
planetary inhabitants critici- 
ſed by Dr Long, 157. 
Hydra, account of a variable 
ſtar in that conſtellation, 50. 

I 


Indentation, how a ſpot may ap- 
pear to make one in the ſun's 
limb, 138. 

Indians, their great progreſs in 
aſtronomy according to Mr 
Bailly, 4. Extreme anti- 
quity of their obſervations, 
ib. Inferior planets, how 
to find their geocentric pla- 
ces, 322. 

Inſtruments : great inaccu 

of thoſe formerly uſed by a- 
ſtronomers, 20. Apian ſolves 
aſtronomical problems by 
means of them alone, 22. 
Great accaracy of thoſe of 
Hevelias, 30. Firſt improv- 
ed in England, 32. 
7:ſ:phus, his ſentiments con- 
cerning the aſtronomy of the 
antediluvians, 1. 
Irregularities ariſing from the 
motion of the moon in an 
ellipſis, 290. Sir Iſaac New- 
ton's computation of them, 


297. 
Jupiter's ſatellites diſcovered by 
Galileo, 27. His apparent 
diameter meaſured by Heve- 
lius and Halley, 31. Accu- 
rate tables of the motions of 
his ſatellites compoſed by 
Wargentin, 35. His belts 
firſt diſcovered by Fontana, 
91. Sometimes parallel to 
one another, and at other 
times not, ib. The motion 
of the planet on his axis de- 
termined by the motion of 
ſpots appearing in the belts, 
92. Has no difference of 
ſeaſons, 94. Is attended by 
four moons or ſatellites, 95. 
Theſe in their revolutions 
make a ſmall angle with the 
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orbit of their primary, ib. 
Their greateſt latitude only 
29 55' ib. Their diſtances 
and periodical times, 96. At 
what times they appear di- 
rect, retrograde, &c. ib, Of 
their occultations and eclip- 
ſes, 97. Appear like lucid 
ſpots on the body of their 
primary,when paſling betwixt 
us and it, ib, Sometimes 
appear as dark ſpots in that 
caſe, 98. This ſuppoſed to 
be owing to ſpots on their 
bodies, ib. Vary alſo in 
their light and apparent mag- 
nitude from the ſame cauſe, 
- Sometimes ſeem leſs 
than their ſhadows, ib. Ap- 
pear always round, without 
putting on any of the phaſes 
of our moon, ib. In what caſes 
their ſhadows may be ſcen on 
the diſk of Jupiter, 100. Three 
of them eclipſed in everyrevo- 
lation, 101. At what times 
the eclipſes and occultations 
of theſe moons beceme vi- 
ſible tous, 102. Of the light 
enjoyed by Jupiter and the 
other ſuperior planets, 162. 
His day equivalent to 3330 
times our moon-light, 162. 
Comets retarded in their 
courſe by the attraction of 
this planet, 191. Effect of 
this attraction on the comet 
of 1631, ib. The motion 
of Saturn likewiſe influenced 
by it, 269. The power of 
his attraction diſcovered by 
the revolutions of his ſatel- 
lites, 274. This planet con- 
tains 158; times as much 
matter as the earth, 309. 
but is 47 times leſs denſe, 
310. How to find the lon- 
gitude of places on earth by 
the eclipſes of Jupiter's ſa- 
tellites, Ba, ct fa. Fre- 
quency of theſe eclipſes, ib. 
The ſatellites never eclipſe 
one another, ib. At what 
times the immerſions or e- 
merſions are to be obſerved, 
433. See Belts and Eclipſes. 
K 


Keil s method of finding the 
diſtance of the ſun by ob- 
ſerving exactly the phaſis of 
the moon, 392. Inſufficiency 
of it 9 293. 

Kepler, his diſcoveries concern- 
ing the planetary motions, 
26, Imagines the planets 


and comets to be animated 
beings, 166. Shows that 
the comeis do not move in 
ſtraight lines, 168, 
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La Caille conſtructs excellent 
ſolar tables, allowing for the 
attraction of the planets, 36. 
Determines the parallax of 
the ſun not to be above ten 
ſeconds, ib. 

Latitude of any phenomenon, 
its diſtance from the ecliptic, 
315. How to find the lati- 
tude of any place on earth, 
408, To find the latitudes 
of the ſtars, 413. 

Lexel profeſſor at Peterſburgh, 
his obſervations on the Geor- 

ium Sidus, 330. 

Likration of the moon, an ap- 
parent inequality in her mo- 

. tion, owing to her equable 
revolution on her axis, 420. 

Lightning, ſuppoſed to be ſre- 
quent in the moon, 153. 

Light, its progreſſive motion 
diſcovered by the eclipſes of 
Jopiter's ſatellites, 33. Why 
it is not refracted by the 
moon's atmoſphere, 148. 
That enjoyed by the ſuperior 
planets compared with our 
day, 162, In what caſes it 
may be ſnppoſed to return 
to the body that emits it, 
198. Its aberration, 337. 
Its velocity, 338, 484. 

Local zodiac explained, 318. 

Logarithmic tables, by whom 
compoſed, 28, 

Logarithms, ſaid to be known 

y the Prince of Heſſe be- 
fore they were diſcovered by 
Napier, 23. Of their diſco- 
very by the latter, 26. 
Long, Dr his opinion of the 
obſervations concerning the 
atmoſphere of Venus, 79. 
His explanation of the diſap- 
pearance of the fifth ſatel- 
lite of Saturn, 108, His ac- 
count of comets, 112. 
the ſpots of the ſun, 39. His 
conjectures concerning them, 
127. Sappoſes that ſome 
of the dark ſpots of the 
moon may be ſeas, 146. His 
anſwer to the arguments a- 
gainſt a lunar atmoſphere, 
147. His opinion on the 
plurality of worlds, 157. His 
conjectures why comets may 
ſometimes be inviſible in 
their perihelion, 172. 


Of 


3 
Lengitude, the metbod of diſ- 
covering it at ſea, by the ap- 
pulſes of the moon to fixed 
ftars p ed by Warner, 
21. Of diſcovering the lon- 

irudes of places on earth by 
- eclipſes of Jupiter's ſatel- 
lites, 27, 482, What ſatel- 
lites are moſt proper for this 
purpoſe, ib. Warner's me- 
thod brought to perfection 
by Nevil Maſkelyne, 36. 
Longitudes of the celeſtial 


bodies defined, 319. . 4 
tude eaſily found by the lu- 
nar inhabitants, 354. How 
to find the longitudes of the 
ſtars, 413. 

Louville's obſervations on a Ju- 
minous ring round the moon 
in a ſolar eclipſe, 152. 

Lunar inhabitants, how they 
can meaſure the year, 353. 
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Mairan's opinion concerning 
the tails of comets, 179. 
Map of the heaven's, Mr Wol- 
laſton's method of conſtruct- 

ing one, 55. 

Maraldi's obſervations on the 
ſpots of Mars, 80. Obſerves 
belts on his diſk, ib. 

Mariners compaſs early known 
to the Chineſe, 3. 

Mars firſt obſerved on his diſk 
by Caſlini, who determines 
his revolution in 24 hours 
30“ no 80, Erroneouſly ſup- 
poſed by others to revolve 
only in 13 hours, ib, Ma- 
raldi's obſervations on them, 
ib. His belts ſometimes pa- 
rallel to his equator, and 
ſometimes not, ib, Bright 
ſpots about his poles, 81. 
Mr Herſchel's account of 
theſe ſpots, 82. The circle 
of motion of the north polar 
ſpot at ſome diſtance from 
the pole itſelf, 83. Not fo 
with the ſouth polar ſpot, ib, 
Exact poſition of the poles 
of this planet, 84. Of the 
ſeaſons in Mars, 85, How 
to compute the declination of 
the ſun on this planet, ib, 
A conſiderable reſemblance 
betwixt the earth and Mars, 
86, T = — ſpots E 
the poles ſuppoſed to be oc- 
caſioned by — 87. Has 
a ſpheroidal form, 88. Dif- 
ference betwixt his equatorial 
and polar diameters, 89. Of 
his atmoſphere, 90, 2 
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of it probably over-rated, ib. 
His lax, 394. 
Maſtelyne, Mr Nevil, ſucceeds 
Mr Bliſs in the office of a- 
ſtronomer-royal, 36, His 
account of the proper mo- 
tions of ſeveral ſtars, 237. 
His detection of errors in the 
obſer vation of very ſmall an- 


a | 1 4685 , 

aupertius, his conjectures 
concerning the appearance 
- diſappearance of ſtars, 
165. 

Mayer, extraordinary exactneſs 
of his tables, 35. Account 
of ſome of his obſervations 
on moving ſtars, 241, 

Mechanical paradox deſcribed 
by Mr Ferguſon, 491. 

reury, appearance of that 
planet to the naked eye, 40. 


Sometimes a as a dark 
ſpot in the face of the ſun, 
3. Has the phaſis of the 


moon, 64. Thought to be 
in danger from the comet 
of 1744, n 117. The heat 
about the polar regions of 
this planet poſſibly may not 
be greater than that of the 

9 regions of the earth, 

101. 

Meridian line: Ferguſon's me- 
thod of drawing one 376. 
Another more exact, 377. 

Merſennus founds the Royal A- 
cademy of Sciences at Paris, 
30. Propoſes a reflecting te- 
leſcope, 31. | 

Meton invents a cycle of 19 
years, 11. 

Mexicans : their method of di- 
viding the year, &c. 5. 

Michell's conjectures concern» 
ing the nature of the fixed 
ſtars, 197. 

Micrometer firſt applied to te- 
leſcopes by Mr Auzout, 31. 
The ſame invented before by 

Mr Gaſcoigne, ib. Object- 

laſs micrometer invented by 

Short, 32. 

Milky-way : its white colour 

aſcribed by Pythagoras to a 

number of ſmall ſtars, 11. 

Reſolved entirely into ſmall 

ſtars by Mr Herſchel's tele- 

ſcope, 203. Incredible num- 
ber of ſtars obſerved in it, ib, 

Why it ſeems to ſurround 

the heavens, 207. Of the 

ſun's place in it, 209, Why 
every ſtar in this ſtratum will 
haye its own milky way, ib. 
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Montaigne obſerves the ſatellite 
of Venus at the tranſit in 
1761, n 76, 

Montanere's account of changes 
among the fixed ſtars, 46. 
Moon comes into the ſame ſi- 
tuation with regard to the 
nodes, apogee, &c, once in 

years, 1. Her motion 
diſcovered by the Chaldeans 
not to be uniform, 6, Cauſe 
of her eclipſes known to the 
Egyptians, ib, Held to be 
an opaque body reflecting 
the rays of the ſun by Tha- 
les, 9. And by Pythagoras, 
11. Said to be habitable 
by bim and Anaxagoras, 10, 
11. The ſpots and phaſes 
of the moon obſerved by He- 
velius, 30. Occultation of 
pn obſerved by him and 
r Halley, ib. Her appa- 
rent motion, 38. Appear- 
ance through a teleſcope, 63. 
Great inequalities on her 
ſurface, 140. Method of 
meaſuring the height of her 
mountains, 141. Their height 
8 over- rated, 142. Mr 
erſchel's obſervations on 
them, 143- His method of 
meaſuring their height, ib. 
Volcanoes diſcovered in the 
moon, 145. Conjectures con- 
cerning her ſubſtance, 146. 
Suppoſed by ſome to have 
an obſcure light of her own, 
ib. Sometimes diſappears en- 
tirely in the time of a lunar 
eclipſe, ib. Remarkable ap- 
pearances in 1703, ib, Spots 
on her diſk pony ſuppo- 
ſed to be hollows, ib. Some 
of them thought by Dr Long 
and others to be water, ib. 
Whether the moon has any 
atmoſphere, 147. The light 
cannot be refracted by this 
atmoſphere on account of its 
rarity, 148. Exiſtence of an 
atmoſphere argued from the 
appearanceof a luminous ring 
1 the moon in a total e- 
clipſe of the ſun, 149. Ob- 
ſervations on an eclipſe of 
this kind in 1706, ib. Cap. 

Stanyan's obſervations at 

Bern in Switzerland, ib. Fa- 

tio's obſervations at Geneva, 

ib. Flamſtead from theſe ob- 
ſervations concludes the lunar 
atmoſphere to be 180 geo- 
raphical miles high, ib. Caſ- 
1's general account of this 
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eclipſe from a number of re- 
lations, ib. Dr Halley's ac- 
count of a ſolar eclipſe in 
1715, n 150, Obſerves 
flaſhes like lightning to pro- 
ceed from the dark edge of 
the moon, 151, Louville's 
obſervations on this eclipſe, 
ib. Suppoſes the flaſhes to 
be real y—_— 153. Great 
height of the moon's atmo- 
ſphere accounted for, 154. 
All the phenomena other- 
wiſc ſolved by the French 
academicians, 155. Whe- 
the the light of the fixed 
ſtars is retracted in paſſing 
by the moon, 156. Maral- 
di's concluſion againſt a lu- 
nar atmoſphere, ib. Moon 
moves round the earth in an 
ellipſis, 273. Retained in 
her orbit by the power of 
gravity, 275. Her motion 
particularly explained, 276. 
Moves with the carth about 
a common centre of gravity, 
278. Inequalities in her mo- 
tion explained, 282. Comes 
neareſt the earth when leaſt 
attracted by it, 284. Cauſe 
of the dilatation of her orbit, 
285. Plane of her orbit 
changed by the action of the 
ſun, 286. Nodes of her or- 
bit explained, 287. Incli- 
nation of her orbit, 288. Ir- 
regularities ariſing from her 
motion in an ellipſis, 290. 
Her apogeon and perigeon 
explained, 291. Motion of 
her apogeon determined, 294. 
Inequality of it occaſions an 


inequality of the eccentricity | 


of her orbit, 296. Newton's 
computation of the lunar ir- 
regularities, 297. General 
account of her motions, &c. 
350, et ſeq. Her phaſes ex- 
plained, 351, 355. Deline- 
ated, 424. Never appears 
perfectly round, 356. Agree- 
able repreſentation of her 
PRs, 357. Delineation of 

er path round the ſun, 359. 
Her path always concave to- 
wards the ſun, 360, Why 
her edge alwaysappears even, 
362. Revolution of her nodes, 
372. To find her horizon- 
tal parallax, 334. The beſt 
method as recommended by 
Mr Ferguſon, 385. Diffi- 
culties in the calculation of 
her place in her orbit, 419. 


Moon-light long in winter at the 


Mural arch deſcribed, 497. 
N. 
Napier, baron of Merchiſton, 


Navigation: 


Nebulz, whitiſh ſpecks in the 


New-moon, how to calculatethe 


Newton, Sir Iſaac, makes the 


Index, 


Moves on 

which — x A 
inequality called her fie. 
tion, 420. Irregularities « 
her motion explained by g 
Iſaac Newton, 421. Her 
periodical time diſcoyered by 
Copernicus, 422. Her diur. 
nal and horary motion, how 
found, 423. Place of her 
nodes how found, 425, Her 
_ ſpherical, 428. Fipure 
of her ſhadow conical, 4 
Why more eclipſes of 2 
moon than of the ſun are ch. 
ſerved, 440. Exceſs of the 
lunar above the ſolar diame. 
ter, 441. Extent of her 
ſhadow and penumbra, 443. 
Why ſhe is viſible when e. 
clipled, 447. Projection of 
ecliples of the moon, 41. 


poles, 373. 


Motions, apparent, of the plz 


nets explained, 323. 
Mountains of the moon, Se 
Moon. Attraction of ter. 
reſtrial mountains diſcovered 
by the mathematicians ſent 
to meaſure a degree of the 
earth, 34. 


invents logarithms, 26, 
Aſtronomy firſt 
applied to its purpoſes by the 
Phoenicians, 7. 


heavens, ſocalled, 120, Great 
numbers of them diſcovered 
by Mr. Herſchel, ib. Plane- 
tary nebulz, why ſo called, 
ib. Reſolved into a multi- 
trade of ſmall ſtars by Mr. 
Herſchel's teleſcope, 212. 
Are arranged into ſtrata, 213. 
Variety of ſhapes aſſumed by 
them, 214. Obſervationson 
them by Mr. Herchel, 215. 
Conjectures concerning their 
formation, 216, Arguments 
from obſervations on them, 
that the univerſe is compo 
ſed of nebulz, 218, Extent 
of the nebulæ in which we 
live, 224. 


time of it, 452, 453- 


firſt reflecting teleſcope, 31. 
Reforms the theoretical part 
of aſtronomy, ib. His opt. 


nion concerning the ſan and 
fixed 


. 
DEX. 


tired ſtars, 122. Determines 
che true paths of the comets, 
His opinion concern- 
— their bodies, 175. Of 
their tails, 179, Of the 
changes which apparently 
take place in them, 186. Of 
the 2 of new ſtars, 
194- Explanation of the ſo- 
lar ſyſtem on his principles, 
253, et ſeq 
' Nich»/ſon on final cauſes, 160. 
Ned: of the planets explained, 
254, 317. Of the moon's 
orbit, 287. Motion of them 
explained, 2 Revolation 
of thoſe of the moon, 372. 
How to find the place of the 
moon's nodes, 425. 
Neonageſimal degree explained, 


4 his method of dividing 
quadrants by means of con- 
centric circles, 22. 

Neon: How to find the exact 
time of it, 27% 


Occultations of Jupiter's ſatel- 

lites, when they happen, 97. 

102. Of the ſtars by the 

moon, 156. 

Cldenburg founds the Royal So- 
ciety at London, 30. 

Grbit; of the planets deſcribed, 
254. 

Crrery, a kind of one invented 

by Archimedes. 13. Row- 

ley's deſcribed, 487. Fergu- 

ſon's, 488. How to rectify 

the orrery, and place the 

planets in their proper ſitua- 

tions, 490. 

Hnandy as, a celebrated Egyp- 

tian monarch, his tomb de- 

ſcribed, 6. 4 


Parallax of the fixed ſtars beſt 
found by means of double 
ſtars, 399. To find the ho- 
rizontal parallax of the moon 
384, 38 5. Various methods 
of finding the parallax of the 
ſun, 386—392. All of them 
inſufficient, 393- By the 
parallax of Mars or Venus, 
394, 395. How to com- 
pute his diſtance from his 
parallax, 396. 

Particles of matter attract each 
other according to the ſame 
law obſerved in other bodies, 
307. 
Pendulum : The laws of gra- 
vity explained by them, 303. 
con of the moon explain- 
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ed, 291. Of the planets, 


325. 

Perihelion of the planets ex- 
plained, 254- 

Periodical times of the planets, 
how foand, 414- 

Phaſes. See Moon. 

Phenicians firſt apply aſtrono- 
my to navigation, 57. 

Pigot, Mr Edward, his account 
of variable ſtars, 47. 

he 7 9s Jones's, deſcrib- 

, . 

Planetary nebulæ. See Nebu- 
le. 

Planets, law of their motion 
diſcovered by Kepler, 26. 

| Why ſo called, 40. Appa- 
rent magnitudes, &c. 40, 
41, 42. Sce Mercury, Le- 
nus, &c. 

Plato embraces the Ptolemaic 
ſyſtem of aſtronomy, 11. 

Plurality of worlds, arguments 
for and againſt it, 157. 

Pole-flar known to the Chi- 
neſe, 3. Height of it at 
Samarcand 39? 37 23½ n 17. 
Seems immoveable in the 
heavens, 39. 

Poles, long moonlight in win- 
ter at them, 373. 

Preceſſion of the equinoxes 
pointed out by Warner, 21. 
Explained, 348. 

Ptolemy, his ſyſtem of aſtrono- 
my, 16. 

Purbach's diſcoveries, 18. 

Pytheas, an ancient aſtronomer 
of Marſeilles, travels to 
Thule to ſettle the climates, 
II. 


Quadrant of an enormous ſize 
belonging to og Beg, 17. 
Tycho Brache makes one ca- 
pable of obſerving ſingle mi- 
nates, 21. Reflecting qua- 
drant invented by Hadley, 
32. An inſtrument of the 
ſame kind formerly propoſed 
by Sir Iſaac Newton, ib. 
Aſtronomical quadrant de- 
ſcribed, 497. Portable one 
deſcribed, 498. 

R 


Reciprocal duplicate proportion 
explained, 264. 

Reflecting teleſcope propoſed by 
Marſennus, 31. Carried in- 
to execution by Sir Iſaac 
Newton, 32. 

KRefraction firſt treated of by 
Al Hazen, 17. 

Refrangibility, different, of the 


rays of light, an obſtacle to 
the improvement of tele- 
ſcopes, 31. 

Revolution of a body round a 
centre explained, 258, 

Regiomontanus, an excellent a- 
aſtronomer, 20. 

Ricciolus's method of finding 
the ſun's parallax, 391. In- 
ſufficient, 393. 

Robinſon, Profeſſor, his account 
of the Georgium Sidus, 328, 
et ſeg. 

Rowning”s objection to Sir Iſaac 
Newton'shypotheſis concern- 
ing the tails of comets, 179. 

Royal Society founded by Ol- 
denburg, 30. 

S 


Saros a Chaldean period of 223 
Innations, 6. 

Satellites, See Venus, Jupiter, 
Saturn, and Georgium Sidus. 

Saturn diſcovered by Huygens 
to be encompaſſed by a ring, 
31, 104. Account of its 
appearances, ib, The ring 
probably revolves on its axis, 
105, Belts diſcovered on 
him, 106. Is attended by 
five ſatellites, 107. Account 
of their diſtances and perio- 
dical times, ib. Are ve 
ſeldom eclipſed, ib. Fift 
ſatellite ſometimesdiſappears, 
108, Affects the periodical 
times of comets by its at- 
traction, 191. Has irregu- 
larities in its motion unac- 
countable on the principles 
of gravitation, 269. 

Scheiner's account of the ſo- 
lar ſpots, 61. 

Scheuchzer's account of a ſolar 
eclipſe, 149. 

Seaſons of the year particularly 
explained, 345, 346 

Secondary planets, their motions 
explained, 273, et ſeq. 

Semita luminoſa. See Zodia- 
cal light. 

Serpentarius, a new ſtar ap- 
pears in that conſtellation, 


45. 

Short obſerves the ſatellite of 
Venus, 75. 

Sidereal ſyſtem, proofs of ours 
being a nebula, 221. Side- 
real year has 366 days, 181. 

Solar ſyſtem, velocity of its ſup- 
poſed motion, 233. 

Solſtices, ſummer and winter, 
explained, 345. 

Spherical conchoid, a new curve 
deſcribed by Mr Herſchch 
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244. 

Spots, See Sun, Jupiter, &c. 

Stanyan, Captain, his obſerva- 
tions on a ſolar eclipſe, 149. 

Stars, fixed, their motion in 
longitude diſcovered by Hip- 
parchus, 12. Catalogue of 
fixed ſtars made by bim, 15. 
Another by Ulug Beg, 17. 
Places of 400 of them ſettled 


by the Landgrave of Heſſe, 


23. Another catalogue made 
by Tycho Brache, 24. Theſe 
ſtars ſeemingly deſtructible 
and generable, 44. Dr Hal- 
ley's hiſtory of new ones, 
45. Montanere's account 
of changes among them, 46. 
Mr Pigot's remarks on thoſe 
which change their luſtre, 
47, et ſeq. Number of fixed 
ſtars greatly increaſed by te- 
leſcopes, 119. Of their oc- 
cultations by the moon, 156, 
Suppoſed to be ſuns, 192. 
Conjectures concerning the 
variable ſtars, 194, 195, 196, 
201, 235, Mr Michell's 
conjeAures concerning their 
nature, 197. Compariſon 
of their brightneſs with that 
of the ſun, 199. Some ſtars 
a 59m to be ſatellites of 
others, 197. Their ſuppo- 
ſed motion, and that of the 
ſolar ſyſtem, 237, et ſeg. 
Their diſtance immeaſurable, 
398, Why they ſeem fo 
15 to the naked eye, 399. 
Their different magnitudes, 
400. Teleſcopic ſtars, 401, 
* Unformed 2 402. 
tar- gauge. See Canging. 
* 1 * Maul. , 


Sun, his diſtance determined 


by Ariſtarchus, 12, By E- 
ratoſthenes, ib. His appa- 
rent motion, 37. Account 
of his appearance through 
releſcopes, his ſpots, and con- 
jectures concerning them, 58 


et ſeg. 121et/eq, See alſo 
Moon, Ecliptic, Declination, 
Tc. 


Superior planets, See Marys, 
Jupiter, Saturn, and Geor« 
gium Sidus. 

Swan, variable ſtar in that con- 
ſtellation, ST, 52, 53. 


Teleſcopes introduced into aſtro- 
nomy by Galileo, 27. Their 
improvement, 31. 

Teleſcopic ſights invented by 


Hooke, 30. 
Thales, 
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Thales, improves the aſtronomy 
of the Greeks, 9. | 


Thunder and lightaing frequent 
in the moon, 153. 

Tides their cauſe diſcovered 
by Kepler, 25, 363. Parti- 
cularly explained by Sir I- 
ſaac Newton, 363, et ſeg. 

Time-keeper firſt propoled by 
Gemma Friſius for finding 
the longirade at ſea, 22, 

Timocharis, See Aryſtillus. 

Tranſit-inſlrument deſcribed, 
500. 

Trigonometry improved by the 
Arabians, 17. 

Triplicate proportion explain- 


ed, 293. 
Tycho Brache, a celebrated Da- 
niſh aſtronomer, account of 
his diſcoveries, 25- 
V. U. 
Venus known by Pythagoras to 


. 


be the morning and evening 
ſtar, 11, Her tranſit over 
the ſun firſt obſerved by Mr 
Horrox, 29. diſco- 
vered on her diſk by Burra- 
tini, 65, Obſervations of 
Caſſini and others on them, 
66, et ſeq. Diſpute concern- 
ing the revolution on her 
axis, 73. Of her ſatellite, 
74—77. Of her atmoſphere, 
78, 79. Of the quantity of 
heat this planet enjoys, 161. 
Of her parallax, 395. 

Ulug Beg, his obſervatory and 
magnificent apparatus, 17. 
Makes 2 catalogue of the 
ſtars, ib. 

Univ:rſe, Mr Herſchel's opi- 
nion of its conſtruction, 202. 

Univerſal equatorial deſcribed, 
504, 


Wo fp 
2 ASTROPE-wzLLs, near Banbury in Oxfordſhire, 
Wells are recommended as excellent in female obſtructions, 
i the gravel, hypochondriac, and ſimilar diſorders. The 
Wn ns WA is a briſk, ſpirituous, pleaſant - taſted chalybeate, 
and is alſo gently purgative. It ſhould be drank from 
three to five quarts in the forenoon. 

ASTROSCOPE, a kind of aſtronomical inſtrument, 
compoſed of two cones, on whoſe ſurface the conſtella- 
tions, with their ſtars, are delineated, by means 
whereof the ſtars may eaſily be known, The aſtro- 
ſcope is the invention of William Schukhard, former- 
ly profeſſor of mathematics at Tubingen, who pub- 
liſhed a treatiſe expreſsly on it in 1698. 

ASTRUC (John), a celebrated phyſician, was 
born in the year 1684, at the little town of Savoy, in 

the province of Languedoc. His father, who was a 
proteſtant clergyman, beſtowed particular pains upon 
the earlieſt part of his education. After which he 
went to the univerſity of Montpelier, where he was 
created maſter of arts in the year 1700, He then be- 
gan the ſtudy of medicine; and, in two years, ob- 
tained the degree of bachelor, having, upon that oc- 
caſion, written a diſſertation on the cauſe of fermen- 
tation, which he defended in a very ſpirited manner. 
On the 25th of January 1703 he was created doctor of 
phyſic ; after which, before arriving at extenſive prac- 
tice, he applied to the ſtudy of medical authors, both 
ancient and modern, with uncommon aſſiduity. The 
good effects of his ſtudy ſoon appeared; for, in the 
year 1710, he publiſhed a treatiſe concerning muſcular 
motion, from which he acquired very high reputation. 
In the year 1717, he was appointed to teach medicine 
at Montpelier ; which he did with ſuch perſpicuity and 
eloquence, that it was univerſally ſaid he had been 
born to be a profeſſor, His fame ſoon roſe to ſach a 
height, that the king aſſigned him an annual falary; 
and he was, at the ſame time, appointed to ſuperintend 
the mineral waters in the province of Languedoc. But 
as Montpelier did not afford ſufficient ſcope for his 
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Volcanoes. 
Uraniburg, Tycho Brache's ob- 
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Le la Lande 
theory of theſe ſpots, I 
Wolla ſlon' s method of mat. 
a map of the heavens, 55. H 
account of the ſolar 
61. Objections to Dr Wil. 
a theory with his reply, 


ſervatory deſcribed, 25. 
W. 


Wargentin com exact ta- 
bles of the motions of Jupi- 
ter's ſatellites, 35. 

Warner's diſcoveries and im- 
provements, 21. 

Was-candle, its flame 8000 
times leſs bright than the 
ſun, 199. 

Weight of bodies increaſes to- 
wards the poles 342. | 

Whale, variable ſtar in that con- 
ſtellation, 48. 

Whiſton, his hypotheſis concern- 
ing the general deluge and 
conflagration, 185. 

1 Dr, bis account of the 
olar ſpots, 61. His inveſti - 
gation of their nature, 133, 


V. 
Year : how the lunar inha; 
rants can 2 theirs, 344, 


Zodiac, how divided by dt 
Chineſe, 3. Comets are 10 
confined within its lim; 
170. Definition of it, 212, 
How divided, 318, 

Zodiacal light, conjectures cor. 
cerning it, 124. 
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aſpiring genius, he went to Paris with a great ſtock of Ag 
manuſcripts, which he intended to publiſh, after ſub- wy 
jecting them to the examination of the learned. Soon 
after, however, he left it, baving in the year 1729 
accepted the office of firſt phyſician to the king of Po- 
land, which was then offered to him. His ſtay in Po- 
land, however, was but of ſhort duration, and he a- 
gain returned to Paris. Upon the death of the cele- 

rated Geoffroy, in the year 1731, he was appointed 
Regius Profeſſor of medicine at Paris. The duties of 
this office he diſcharged in ſuch a manner as to anſwer 
even the moſt ſanguine expectations. He taught the 
practice of phylic with ſo great applauſe, as to draw 
from other univerſities to that of Paris a great con- 
courſe of medical ſtudents, foreigners as well as na- 
tives of France. At the ſame time he was not more 
celebrated as a profeſſor than a practitioner. And, 
even at an advanced age, he perſiſted with unwearied 
aſſiduity in that intenſe ſtudy which firſt raiſed his re- 
putation. Hence it is, that he has been enabled to 
tranſmit to poſterity ſo many valuable monuments of 
his medical erudition. He died, univerſally regretted, 
on the 15th of May 1766, in the 82d year of his 

age. 
 ASTURIA, an ancient kingdom of Spain, ſub- 
dued by Auguſtus emperor of Rome.—The inhabi- 
tants of this country, along with thoſe of Cantabria, 
aſſerted their liberty long after the reſt of Spain had 
received the Roman yoke. So great was their deſire 
of liberty, that, after hcing cloſely ſnut up by the Ro- 
man army, they endured the moſt terrible calamities of 
famine, even to the devouring of one another, rather 
than ſubmit to the enemy. Art length, however, the 
Aſturians were for ſurrendering: but the Cantabrians 
oppoſed this meaſure, maintaining that they ought all 
to die ſword in hand like bfave men. Upon this the 
two nations quarrelled, notwithſtanding their deſperate 
ſituation ; and a battle enſuing, 10,c00 of the Aſtu- 
rians were driven to the intrenchments of the 1 
whom 


Aſturias 


Aſylum. 
— 
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whom begged in the moſt moving manner to re- 
ceive — — terms they pleaſed. But Tiberius 
the emperor's ſon-in-law refuſing io admit them into 
the camp, ſome of theſe unhappy people put an end to 
their lives by falling upon their own ſwords ; others 
lighting great fires threw themſelves into them, while 
ſome poiſoned themſelves by drinking the juice of a 
venomons herb. 

The campaign being put an end to by winter, the 


next year the Aſturians ſummoned all their ſtrength 


and reſolution againſt the Romans; but notwithſtand- 
ing their utmoſt efforts of valour and deſpair, they were 
entirely defeated in a moſt bloody battle which laſted 
two days, and for that time entirely ſubdued. A few 
years afterwards they rebelled, in conjunction with the 
Cantabrians ; but were ſoon reduced by the Romans, 
who maſſacred moſt of the young men that werecapable 
of bearing arms. This did not prevent them from re- 
volting anew in a ſhort time afterwards ; but without 
ſacceſs, being obliged to ſubmit to the Roman power, 
till the ſubverſion of that empire by the Goths. 
ASTURIAS, anciently the kingdom of Aſturia, is now 


a principality of modern Spain, bounded by Biſcay on 


the eaſt, Galicia on the weſt, Caſtile and Old Leon 
on the ſouth, and the ſea on the north. Its greateſt 
length is about 110 miles, and its breadth 54. On 
the ſouth it is ſeparated from Caſtile and Old Leon by 
high mountains covered with woods. The province is 
tolerably fertile, but thinly inhabited. The inhabi- 
tants value themſelves much on being deſcended from 
the ancient Goths, Even the poor peaſants, who are 
fain to go to ſeek work in other provinces, call them- 
ſelves ilutrious Goths and Mountaineers, thinking it 
ignominious to marry even with gol and rich families 
of another race. This pride is flattered by the reſpect 
id them by the reſt of the nation, and the privileges 
KO upon them by the government, The here- 
ditary prince of Spain is ſtyled prince of the Aſturias. 
The moſt remarkable places in this principality are 
Oviedo, Gyon, Santillana, and St Andero, 
ASTYAGES, ſon of Cyaxares, the laſt king of 
the Medes. He dreamed that from the womb of his 
daughter Mandane, married to Cambyſes king of Perſia, 
there ſprung a vine that ſpread itſelf over all Aſia. She 
being with child, he reſolved to Kill the infant as ſoon 
as born. Its name was Cyrus; and Harpagus, being 
ſent to deſtroy it, preſerved it : which Aſtyages after 
a long time hearing of, he cauſed Harpagus to eat his 
own ſon. Harpagus called in Cyrus, who dethroned his 
grandfather, and thereby ended the monarchy of the 
Medes. Sce MEDia and PERSI4A. 
ASTYANAX, the only ſon of Hector and Andro- 
mache. After the taking of Troy, he was thrown 
from the top of a tower by Ulyſſes's orders. 
ASTYNOMI, in Grecian antiquity, magiſtrates in 
Athens, correſponding to the ædiles of the Romans; 
they were ten in number, See AEDILE. 
ASYLUM, a ſan@nary, or place of refuge, where 


criminals ſhelter themſelves from the hands of juſtice, 


The word is compounded of the primitive particle «, 
and evnau, I hurt ; becanſe no perſon could be taken 
ot of an aſylum wighont ſacrilege. 

The aſyla of altars and temples were very ancient; 
and likewiſe thoſe of tombs, ſtatnes, and other monn- 


ments of conſiderable perſonages. Thus, the temple of 
Vol. II, 
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Diana at Epheſus was a refuge for debtors, the tomb of Aſylum 


Theſcus for ſlaves. Among the Romans, a celebrated 
aſylum was opened by Romulus between the mounts Pa- 


latine and Capitoline, in order to people Rome, for all 


ſorts of perſons indiſcriminately, fugitive ſlaves, debt- 
ors, and criminals of every kind. The Jews had their 
aſyla; the moſt remarkable of which were, the fix 
cities of refuge, the temple, and the altar of burnt- 
offerings. 

It was cuſtomary among the Heathens to allow re- 
fuge and impunity even to the vileſt and moſt flagrant 
oftenders : ſome out of ſuperſtition, and others for the 
ſake of peopling their cities: and it was by this means, 
and with ſuch inhabitants, that Thebes, Athens, and 
Rome, were firſt ſtocked. We even read of aſylums 
at Lyons and Vienne among the ancient Gauls ; and 
there are ſome cities in Germany which till preſerve 
the ancient right of aſylum. Hence on the medals of 
ſeveral ancient cities, particularly in Syria, we meet 
with the inſcription AZTAOTI, to which is added DAI. 
This quality of aſylum was given them, according to 
M. Spanheim, in regard to their temples, and to the 
gods revered by them. | 

The emperors Honorius and Theodoſius granting 
the like immunities to churches, the bithops and monks 
laid hold of a certain tract or territory, without which 
they fixed the bounds of the ſecular juriſdiction: and 
ſo well did they manage their privileges, that convents 
in a little time became next akin to fortreſſes ; where 
the moſt notorious villians were in ſafety, and braved 
the power of the magiſtrate, | 

Theſe privileges at length were extended not only to 
the churches and church-yards, but alſo to the biſhops 
houſes ; whence the criminal could not be removed 
without a legal aſſurance of life, and an entire remiſſion 
of the crime. The reaſon of the extenſion was, that 
they might not be obliged to live altogether in the- 
churches, &c. where ſeyeral of the occaſions of life 
could not be decently performed. 

But at length theſe aſyla or ſanQuuaries were alſo 
ſtripped of moſt of their immunities, becauſe they ſerved 
to make guilt and libertinage more bold and daring, In 
England, particularly, they were entirely aboliſhed. 
Sec SANCTUARY. 

ASYMMETRY, the want of proportion between 
the parts of any thing; being the contrary of Hume- 
try. 

ASYMPTOTE, in geometry, a line which conti- 
nually approaches nearer to-another ; but, though con- 
tinued infinitely, will never meet with it: Of theſe are 
many kinds. In ſtrictneſs, however, the term a/jmptotes 
is appropriated to right lines, which approach ncarer 
and nearer to ſome curves of which t ey are ſaid to 
be a/ymptotes ; but if they and their curves are inde- 
finitely continued, they will never meet. See Conc 


Sections. 


ASYNDETON, in grammar, a figure which omits 
the conjunctions in a ſentence. As in vert, vidi, vici, 
where ET is left out: or in that of Cicero concerning 
Catiline, abiit, exceſt, evaſit, erupit: or in that verſe 
of Virgil, 


Ferte citi flammas, date vela, impellite remos. 


Aſyndeton ſtands oppoſed to polyſyndeton, where the 
copulatiyes are multiplied, 


4G ATABULUS, 


Atabulus 


0 
Ate. 


On — 


ATE 


ATABULUS, in phyſiology, à provincial wind in 
Apulia, of a dry pinching quality, and very noxious in 
its effects. The ancient naturaliſts ſpeak of the Ata- 
bulus in terms of horror, on account of the ravage it 
made among the fruits of the earth, which it ſcorched 
or withered up. 

ATABYRIS, a very high mountain in the iſland 
of Rhodes, on which, according to Strabo and Dio- 
dorus Siculus, there ſtood a temple of Jupiter Ata- 
byrius, whoſe worſhip a colony of Rhodians carried 
into Sicily, where a temple was built to the ſame deity 
at Agrigentum. 

ATALANTA, an iſland in the Euripus of Eubcea, 
near the Locri Opuntii, ſaid to have been originally a 
city of the Locri, but torn from the continent in the 
time of an earthquake, and during an irruption of 
mount /Erna. This happened in the fourth year of 
the 93d Olympiad, in the reign of Artaxerxes Mne- 
mon 1 Oroſius). 

ATALANTIS, ATLANTIC4, or ATLANTIS, Sec 
ATLANTIS. 

ATARAXY, a term uſed by the ſtoics and ſceptics, 
to denote that calmneſs of mind which ſecures us from 
all emotions ariſing from vanity and ſelf-conceit. 

ATARGATIS rAN Un, the temple of a goddeſs 
worſhipped by the Syrians and Parthians, having the 
face of a woman and tail of a ſiſh, and called Derceto 
by the Greeks, Her temple ſtood in the city Bambyce, 
called afterwards Hierapoli;. It was extremely rich, 
inſomuch that Craſſus, in his march againſt the Par- 
thians, ſpent ſeveral days in weighing the treaſure. 
Voſſius makes the name of this goddeis Phoenician, from 
Addir-dag, „ the great fiſh.” 


ATARNEA, an ancient town of Myſia, ſituated 


between Adramyttium and Pitane, remarkable for the 
marriage of Ariſtotle with the filter or concubine of 
the tyrant Hermias; alſo for the dottage of that philo- 
ſopher. 

ATAXY, in a general ſenſe, the want of order: 
With phyſicians, it ſignifics irregularity of criſes and 
paroxyſins of fevers. | 

ATCHE, in commerce, a ſmall filver coin uſed 
in Turkey, and worth only one-third of the Engliſh 


nny. 

PATCHIEVEMENT, in heraldry, denotes the arms 
of a perſou or family, together with all the exterior 
ornaments of the ſhield; as helmet, mantle, creſt, 
ſcrolls, and motto, together with ſuch quarterings as 
may have been acquired by allances, all marſhalled in 
order. 
ATCHIEVE. This term is derived from the 
French achever, i. e. to finiſh or make an end of; but 
lignifies, in its ordinary acceptation, to pertorm great 
actions or exploits. 

ATE, the goddeſs of miſchief, in the Pagan theo- 
logy. She was daughter of Jupiter, and caſt down 
from heaven at the birth of Hercules. For Juno hav- 
ing. deceived Jupiter, in cauſing Euriſtheus to be born 
befre Hercules, Jupiter expreſſed his reſentment on 
Ate, as the author of that miſchief: and threw her 
headlong from heaven to earth, ſwearing ſhe ſhould 
never return thither again ( Homer Il. xix. 125.) The 
name of this goddeſs comes from araw, nocco, to“ hurt.“ 
Her being the daughter of Jupiter, means, according 
to mythologiſts, that no evil happens to us but by the 


L 602 ] 
permiſſion of Providence ; and her baniſhment to earth Ategus 


ATH 


denotes the terrible effects of divine juſtice among 
men. 


ATEGUA, or ATTEGU4a, an ancient town of  * 


Spain, placed by ſome in the road from Antiquara, 
now Antcquera, to Hiſpalis, or Seville; by others near 
Alcala Real; which laſt is the more probable ſituation, 
becauſe the flumen ſalſum, now the Salado, was in its 
neighbourhood. Now Tebala Vieja, or Teivela. 

ATELLA, an ancient town of Campania in Italy, 
between Capua and Neapolis. From this town the 2- 
tellanæ fabule, or Atellani ludi, took their name. Theſe 
were allo called Cſci, from their inventor, in whoſe ter- 
ritory Atella lay. They were gencrally a ſpecies of 
farce, interlarded with much ribaldry aud butfoonery ; 
and ſometimes were exordia or interludes preſented 
between the acts of other plays. The actors in theſe 
farces were not reckoned among the common players, 
nor deemed infamous; but retained the rights of their 
tribe, and might be liſted for ſoldiers, the privilege 
only of free men. The ruins of this town are ſtill 
to be ſeen about 11 miles from the modern Averſa, 
which was built out of its materials, 

ATEMPO Gc1vsTo, in muſic, ſignifies to ſing or 
play in an equal, true, and juſt time. 

ATERGATIS, in mythology, a goddeſs of the Sy- 
rians, ſuppoſed to be ho mother of Semiramis. She 
was repreſented with the face and breaſts of a wo- 
man, but the reſt of her body reſembled a fiſh. Voſ- 
ſius ſays the term ſignifies without fi/h, and con- 
0000s that the votaries of this deity abſtained from 
ATERNUM, a town of Lucania in Italy, now 
Aterni, N Alſo a town in the territory of 
the Piceni, now Peſcara, a port-town of Naples, ſi- 
tuated on the Adriatic, N. Lat. 
42. 30. 

ATESTE, a town in the territory of Venice in 
Italy, now called Eſle. E. Long. 12. 6. N. Lat. 
45. 25. 

ATHAMADULET, the prime miniſter of the 
Perſian empire, as the grand vizier is of the Turkiſh 
empire. He is great chancellor of the kingdom, preſi- 
dent of the council, ſuperintendant of the finances, and 
is charged with all forcign affairs. 


E. Long. 15. 25. 


ATHAMANTA, $rIGNEL: A genus of the di- 


nynia order, belonging to the pentandria claſs of 
plants; and in the natural method ranking undcr the 
45th order, Umbellatz, The fruit is oblong and 
ſtriated ; and the petals are inflected and emarginated. 
Of this genus Linnæus enumerates nine ſpecies; but 
none of them merit particular notice, except the cre- 
tenſis, otherwiſe called daucus creticus, which grows 
wild in the Levant and the warmer partsof Europe. The 
leaves are irregularly diſpoſed, and formed like thoſe 


of fennel. The flower-ſtalk riſes about two feet high, 


ſending out many branches, terminated at the top by 
compound umbels, compoſed of near 20 ſmall ones. 
Theſe have white flowers with five petals, which are 
ſucceeded by oblong, bairy, channelled fruit, divided 
into two parts, containing one oblong hairy ſeed. 
The ſceds have a warm biting taſte, with an agreeable 
aromatic ſmell. They are kept in the ſhops as a me- 
dicine, are carminative, and ſaid to be diuretic ; but 
are little uſed in practice. The plant may be propa- 

| gated 
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gated from ſeeds, which ſhould be ſown on an open bed 


Athana- of light dry ground ; the following autumn the plants 
fan. ſhould be taken up, and planted at about a foot diſtance 


in a bed of light y carth, where the roots will con- 
tinue ſeveral years. 
ATHANASIA, coLpiLocks: A genus of the 


lygamia æqualis order, belonging to the ſyngeneſia 
Uals of — and in the natural method ranking un- 
der the 49th order, Compoſite diſcoides. The recep- 
tacle is chaffy ; the pappus is chaffy, and very ſhort ; 
and the calyx is imbricated. Thereare 20 ſpecies, all 
tender plants except one; and none of them poſſeſſed 
of beauty, or any remarkable property. 

ATHANASIAN cREED ; a formulary, or confeſ- 
ſion of faith, long ſuppoſed to have been drawn up by 
Athanaſius biſhop of Alexandria, in the fourth centu- 
ry, to juſtify himſelf againſt the calumnies of his Ari- 
an enemies. But it is now generally allowed among 
the learned not to have been his. Dr Waterland a- 
ſcribes it to Hilary biſhop of Arles, for the following 
among other reaſons : 1. Becauſe Honoratus of Mar- 
ſcilles, the writer of his life, tells us, that he compoſ- 
ed an Expoſition of the Creed: a properer title for the 
Athanaſian, than that of Creed ſimply which it now 
bears. 2. Hilary was a great admirer and follower 
of St Auſtin ; and the whole compoſition of this creed 
is in a manner upon St Auſtin's plan, both with re- 
ſpe to the Trinity and incarnation, 3. It is agree- 
able to the ſtyle of Hilary, as far as we can judge 
from the little that is left of his works. Upon the 
whole, he concludes, that Hilary biſhop of Arles, a- 
bout the ycar 430, compoſed The gy or- of Faith, 
which now bears the name of the Athanaſian Creed, 
for the uſe of the Gallican clergy, and particularly 
thoſe of the dioceſe of Arles: That, about the year 
570, it became famons enough to be commented 
upon ; but that all this while, and for ſeveral years 
lower, it had not yet _— the name of Athanaſian, 
but was ſimply ſtyled The Catholic Faith: That, be- 
fore 670, Athanaſius's admired name came in to recom- 
mend and adorn it, being in itſelf an excellent ſyſtem 
of the Athanaſian principles of the Trinity and incar- 
cation, in oppoſition chiefly to the Arians, Macedoni- 
ans, and Apollinarians. This is the hypotheſis of the 
Jearned author of the Critical Hiſtory of the Athanaſian 
Creed. 

As to the reception of this creed in the Chriſtian 
churches, we find, that it obtained in France in the 
time of Hincmar, or about 850 ; that it was reccived 
in Spain about 100 years later than in France, and in 
Germany much about the ſame time. As to our own 
country, we have clear and poſitive proofs of this creed 
being ſung alternately in our churches in the tenth 
century. It was in common uſe in ſome parts of Ita- 
ly, particularly in the dioceſe of Verona, about the 
year 960, and was received at Rome about the year 
1014. As to the Greek and oriental churches, it has 
been queſtioned whether any of them ever received 

this creed at all ; though ſome very conſiderable wri- 
ters are of a contrary perſuaſion. It appears then, that 
the reception of this creed has been both general and 
ancient ; and may vie with any, in that reſpect, ex- 
cept the Nicene, or Conſtantinopolitan, the only gene- 
ral creed common to all the churches, 


As to the matter of this creed, it is given as a ſum- 
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mary of the true orthodox faith, and a condemnation Athanaſius 


of all here ſies ancient and modern. Unhappily, however, 
it has proved a fruitful ſource of unprofitable contro- 
verſy and unchriſtian animoſity even down to the pre- 


ATHANASIUS (St), biſhop of Alexandria, and 
one of the greateſt defenders of the faith againſt the 
Arians, was born in Egypt. He followed St Alexan- 
der to the council of Nice, in 325, where he diſputed 
againſt Arius, and the following year was made bi- 
ſhop of Alexandria; but, in 335, was depoſed by the 
council of Tyre: when, having recourſe to the empe- 
ror Conſtantine, the Arian deputies accuſed him of 
having hindered the exportation of corn from Alexan- 
dria to Conſtantinople ; on which the emperor, with- 
out ſuffering him to make his defence, baniſhed him to 
Treves. The emperor, two years after, gave orders 


ſent time. 


that he ſhould be reſtored to his biſhopric : but, on his 


return to Alexandria, his enemies brought freſh accuſa- 
tions againſt him, and choſe Gregory of Cappadocia to 
his ſee ; which obliged Athanatius to go to Rome to 
reclaim it of Pope Julius. He was there declared in- 
nocent, in a council held in 342, and in that of Sardi- 
ca in 347, and two years after was reſtored to his ſee 
by order of the emperor Conſtans ; but after the death 
of that prince, he was again baniſhed by the emperor 
Conſtantius, which obliged him to retire into the de- 
ſerts, The Arians then elected one George in his 
room; who being killed in a pepular ſedition under 
Jam in 360, St Athanaſius returned to Alexandria, 
t was again baniſhed under Julian, and reſtored to 
his ſee under Jovian. He addreſſed to that emperor a 
letter, in which he propoſed that the Nicene creed 
ſhould be the ſtandard of the orthodox faith, and con- 
demned thoſe who denied the divinity of the Holy 
Ghoſt. He was alſo baniſhed by Valens in 567, and 
afterwards recalled. St Athanaſius died on the 2d of 
May 373. 
His works principally contain a defence of the my- 
ſtery of the Trinity, and of the incarnation and divi- 
nity of the Word and Holy Spirit. There are three 
editions of his works which are eſteemed; that of Com- 
melin, printed in 1600; that of Peter Nannius, in 
1627 ; and that of father Montfaucon, As to the creed 
which bears his name, ſee the preceding article. 
ATHANATI, in Perſian antiquity, a body of ca- 
valry, conſiſting of 10,000 men, 3 complete. 
They were called athanati (a word originally Greek, 
and ſignifying immortal), becauſe, when one of them 
happened to dic, another was immediately appointed to 
ſucceed him, 


ATHANOR. Chemiſts have diſtinguiſhed by this 


name a furnace ſo conſtrued that it can always main- , 


tain an equal heat, and which ſhall laſt a long time 
without addition of freſh ſuel. 

The body of the athanor has nothing in it particu- 
lar, and is conſtructed like ordinary furnaces. But 
at one of its ſides, or its middle, there is an upright 
hollow tower, which communicates with the fire- 


place by one or more ſloping openings. This towgr- - 
ought to have a lid which exactly cloſes j1s-vpper 
opening, 

When the athanor is to be uſed, as much lighted coal 
is put in the fire-place as is judged neceſſary, and the 
tower is filled to the top with unlighted fuel. The 
tower 
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tower is then to be exactly cloſed with its lid. As faſt 
as the coal in the fire - place is conſumed, that in the 
tower falls down and ſupplies its place. As the coal 
contained in the tower has no free communication 
with the external air, it cannot burn till it falls into 
the fire-place. 

The athanor being much celebrated and uſed by an- 
cient chemiſts, it has been particularly deſcribed by 
many authors, and was formerly found in all laborato- 
ries, At preſent this furnace is much leſs employed, 
and is even neglected. The reaſon of this is, that all 
the ancient chemiſts were in ſcarch of the art of ma- 
king gold ; and being excited by this erful deſire, 
— confidence of ſucceſs, they ſpared no trouble nor 
expence to accompliſh this detign. They undertook, 
without heſitation, operations- which required great 
length of time and unremitted hear, Whereas now, 
theſe alluring hopes having vaniſhed, the cultivators of 
chemiſtry have no other view than to extend and per- 
fe@ the theory of this eſſential part of natural philoſo- 
phy. This motive, although undoubtedly much nobler 
than the former, ſeems, however, to be leſs powerful 
over moſt men. For now, all long and laborious ope- 
rations whence 8 receive great advanta- 
ges, are neglected, as being tireſome and diſguſtful. 
There is, in fact, a conſiderable difference betwixt the 
hope of explaining a philoſophical phenomenon, and 
that of obtaining an ingot of gold capable of produ- 
cing many others. Hence the inſtruments employed 
in long ations, and particularly the athanor, are 
now much neglected ; and alſo becauſe the fuel in the 
tower is apt to ſtick there or fall down at once in too 
great quantity, The Jamp-furnace, which is a true 
athanor, may be ſucceſsfully employed in operations 
which do not require much heat. 

ATHAROTH, or ATxroTH, (anc. geog.) the 
name of ſeveral towns. Two appear to have been in 
Samaria, in the tribe of Ephraim ; the one four miles 
ro the north of Sebaſte, or the city of Samaria ; the 
other in the confines of Benjamin and Ephraim, yet fo 
as to be of the reſort of Ephraim rather than of Benja- 
min (Joſhua). This is the Atroth-Addar mentioned 
Joſhua xvi. 5. from which to Upper Beth-horon ex- 
tends the greateſt breadth of the tribe of Ephraim. 

ATHEISM, the diſbelicf of a Deity. Sce A- 
THEIST, 

ATHEIST, a perſon who does not believe the ex- 
iſtence of a Deity. Many people, both ancient aud 
modern, have pretended to atheiſm, or have been rec- 
koned atheiſts by the world ; but it is jaſtly queſtioned 
whether any man ſeriouſly adopted ſuch a principle. 
Theſe pretenſions, therefore, muſt be founded on pride 
or affectation. 

Atheiſm, as abſurd and unreaſonable as it is, has 
had its martyrs. Lucilio Vanini, an Italian, native of 
Naples, publicly _ atheiſm in France, about the 
beginning of the 16th century; and, being convicted 
of it at Tolonſe, was condemned to death. Being 
preſſed to make public acknowledgement of his crime, 
and to aſk pardon of God, the king, and juſtice, he 
anſwered, he did not believe there was a God ; that 
he never offended the king; and, as for juſtice, he 
wiſhed it to the devil, He confeſſed that he was 


one of twelve, who parted in company from Naplcs 
Evrope. 


to ſpread their doctrine in all parts His 
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tongue was firſt cut out, 
pril 9. 1619. 


who apply themſelves to the ſtudy of philoſophy be- 
lieve there are no gods, This muſt, doubtleſs, be 
meant of the academic philoſophy, to which Cicero 
himſelf was attached, and which doubted of every 
thing. On the contrary, the Newtonian philoſophers 
are continually recurring to a Deity, whom they al- 
ways find at the end of their chain of natural cauſes. 
Some foreigners have even charged them with making 
too much uſe of the notion of a God in philoſophy, 
contrary to the rule of Horace : 

Nec Deus interſit, niſi dignus vindici nodus. 
Among us, the philoſophers have been the principal 
advocates for the exiſtence of a Deity, Witneſs the 
writings of Sir Iſaac Newton, Boyle, Ray, Cheyne, 
Nieuwentyt, &c. To which may be added many 
others, who, though of the clergy (as was alſo Ray), 
yet have diſlingojſhed themſelves by their philoſophi- 
cal pieces in behalf of the exiſtence of a God; 
e. gr. Derham, Bentley, Whiſton, Samuel and Jobn 
Clarke, Fenelon, &c, So true is that ſaying of Lord 
Bacon, that though a ſmattering of philoſophy may 
lead a man into atheiſm, a deep draught will certainly 
bring him back again to the belief of a God and Pro- 
vidence. 

ATHELING, Ap ELIN, EDpiixnc, ETHLING, or 
ETHELING, among the Anglo-Saxons, was a title of 
honour, properly belonging to the heir-apparent, or 
preſumptive, to the crown. This honourable appella- 
tion was firſt conferred by king Edward the Confe ſſor 
on Edgar, to whom he was great uncle, when, being 
without any iſſue of his own, he intended to make him 
his heir. 

ATHELSTAN, a Saxon king of England, natu- 
ral ſon of Edward the elder, and grandſon of the great 
Alfred, He ſucceeded to the crown in 925, and 
reigned 16 years. There was a remarkable law paſſed 
by this prince, which ſhows his juſt ſentiments of the 
advantages of commerce, as well as the early attention 
to it in this country: it declared, that any merchant 
who made three voyages on his own account beyond 
the Britiſh channel or narrow ſeas, ſhould be intitled to 
the privilege of a thane, or gentleman. 

ATHENAA, in antiquity, a feaſt celebrated by 
the ancient Greeks in honour of Minerva, who was 
called Athene. 

ATHENA. UM, in antiquity, a public place where- 
in the profeſſors of the liberal arts held their aſſemblies, 
the rhetoricians declaimed, and the poets rehearſed 
their performances. Theſe places, of which there were 
a great number at Athens, were built in the manner of 
amphitheatres, encompaſſed with ſeats, called cunci. The 
three moſt celebrated Athenza were thoſe at Athens, 
at Rome, and at Lyons, the ſecond of which was built 
by the emperor Adrian. 

ATHENZAUS, a phyſician, born in Cilicia, co- 
temporary with Pliny, and founder of the pnenmatic 
ſet. He taught that the fire, air, water, and earth, 
are not the true elements, but that their qualities are, 
viz. heat, cold, moiſture, and dryneſs; and to theſe 
he added a fifth element, which he called Hirit, 
whence his ſect had its name. 

ATHENEZvUs, a Greek grammarian, born at Nau- 

cratis 


and then his body burnt, A- Atheling 
' 
Cicero repreſents it as a probable opinion, that they Atherzr, 


ras 
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By whom 
founded. 


ATH 
cratis in Egypt in the 3d century, one of the moſt 
learned men of his time, Of all his works we have 
none extant but his Deipnoſophis, 7. e. the ſophiſts at 
table; there is an infinity of facts and quotations in 
this work which render it very agreeable to admirers 
of antiquity. 

There was alſo a mathematician of this name, who 
wrote a treatiſe on mechanics, which is inſerted in the 
works of the ancient mathematicians, printed at Paris 
in 1693, in folio, in Greek and Latin. 

ATHENAGORAS, an Athenian philoſopher, flour- 
iſhed about the middle of the ad century; and was re- 
markable for his zeal for Chriſtianity, and his great 
learning, as appears from the apology which he ad- 
dreſſed to the emperors Marcus Aurelius Antoninus and 
Lucius Commodus. a 

ATHENODORUS, a famous ſtoic philoſ opher, born 
at Tarſus, went to the court of Auguſtus, and was 
made by him tutor to Tiberius. Auguſtus had a great 
eſteem for him, and found him by experience a man 
of virtue and probity. He uſed to ſpeak very freely to 
the emperor. He, before he left the court to return 
home, warned the emperor not to give himſelf up to 
anger, but, whenever he ſhould be in a paſhon, 
to rehearſe the 24 letters of the alphabet before 
he reſolved to ſay or do any thing. He did not 
live to ſee his bad ſucceſs in the education of Ti- 
berius. 

ATHENOPOLIS, a town of the Maſſilienſes, an 
ancient nation of Gaul, It is conjectured by Harduin 
to be the ſame with Tele Martius, now Toulon ; by o- 
thers to be the ſame with Antipolis or Antibes. 

ATHENREE, a town of Ireland in the county of 
Galway, and province of Connaught. W. Long. 8.5. 
N. Lat. 53. 14. It is governed by a portrieve, and 
hath a barrack for three companies of foot. It hath 
been a place of confiderable ſtrength ; but, like the 
numerous churches and caſtles which ſurround it, has 
felt the reſiſtleſs force of time. Some of the walls and 
towers, however, are ſtill remaining, as monuments of 
its former grandeur, 

ATHENS, a celcbrated city of Greece, and capital 
of the ancient kingdom of Attica, ſituated in E. Long. 
53. N, Lat. 38.5. See ATTICA. 

In early times, that which was afterwards called the 
citadel was the whole city; and went under the name 
of Cecropia, from its founder Cecrops, whom the A- 
thenians in after times affirmed to have been the firſt 
bailder of cities, and called this therefore by way of 
eminence Polis, 1. e. the city. In the reign of E- 
richthonias it loſt the name of Cecropia, and acquired 
that of Athens, on what account is not certain ; the 
moſt probable is, that it was ſo named in reſpe& to 
the goddeſs Minerva, whom the Greeks call Athene, 
who was alſo eſteemed its protectreſs. This old city 
was ſeated on the top of a rock in the midſt of a large 
and pleaſant plain, which, as the number of inhabi- 
rants increaſed, became full of buildings, which indu- 
ced the diſtinction of Acro and Catapolis, i. e. of the 
upper and lower city. The extent of the citadel was 
60 ſtadia; it was ſurrounded by olive trees, and forti- 
fied, as ſome ſay, with a ſtrong paliſade; in ſucceedin 
times it was encompaſſed with a ſtrong wall, in which 
there were nine gates, one very large one, and the reſt 
ſmall. The inſide of the citadel was adorned with in- 
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numerable edifices. The moſt remarkable of which 
were, 1. The magnificent temple of Minerva, ſtyled 
parthenion, becauſe that 


Athem: 


goddeſs was a virgin. The Re marka- 


Perſians deſtroyed it; but it was rebuilt with ſtill bie baild- 
cater ſplendor by the famous Pericles, all of the ings, 


neſt marble, with ſuch ſkill and ſtrength, that, in ſpite 
of the rage of time and barbarous nations, it remains 
perhaps the firſt antiquity in the world, and ſtands 
a witneſs to the truth of what ancient writers have 
recorded of the prodigious magnificence of Athens in 
her flouriſhing ſtate. 2. The temple of Neptune and of 
Minerva; for it was divided into two parts: one ſacred 
to the god, in which was the falt fountain ſaid to have 
ſprung upon the ſtroke of his trident ; the other to the 
goddeſs protectreſs of Athens, wherein was the ſacred 
olive which ſhe produced, and her image which fell 
down from heaven in the reign of Erichthonius. At 
the back of Minerva's temple was the public treaſury, 
which was burnt to the ground through the knavery 
of the treaſurers, who, having miſapplied the revenues 
of the ſtate, took this ſhort method of making up ac- 
counts. 

The lower city comprehended all the buildings ſur- 
rounding the citadel, the ſort Munychia, and the ha- 
vens Phalerum and Piræus, the latter of which was 
Joined to the city by walls five miles in length ; that 
on the north was built by Pericles, but that on the 
ſouth by Themiſtocles ; but by degrees the turrets 
which were at firſt erected on thoſe walls were turned 
into dwelling-houſes for the accommodation of the 
Athenians, whoſe large city was now become too ſmall 
for them. The city, or rather the lower city, had 1 

cat gates, with the names of which it is not neceſ- 
ary to trouble the reader. Among the principal edifices 


which adorned it, we may reckon, 1. The temple of 


Theſeus, erected by Conon, near its centre. Adjacent 
thereto, the young people performed their exerciſes. 
It was alſo a ſanctuary for diſtreſſed perſons, flaves or 
free. 2. The Olympian temple erected in honour of Ju- 
piter, the honour of Athens, and of all Greece, Ihe 
foundation of it was laid by Piſiſtratus: it was carried 
on but ſlowly in ſucceeding times, 700 years elapſing 
before it was finiſhed, which happencd under the rei 
of Adrian, who was particularly kind to Athens : this 
was the firſt building in which the Athenians beheld 
pillars. 5 The pantheon, dedicated to all the gods; 
a moſt noble ſtructure, ſupported by 120 marble pillars, 
and having over its great gate two horſes carved by 
Praxitelcs : it is yet remaining, as we ſhall have oc- 
caſion to ſhow hereafter when we come to ſpeak of the 
preſent ſtate of this famous city. In ſeveral parts of 
it were ſtaoi or porticos, wherein people walked in 
rainy weather, and from whence a ſect of philoſophers 
were denominated ſtoics, becauſe their maſter Zeno 
taught in thoſe porticos. 


3 
There were at Athens two places called Ceramicus, Ceramicus. 


ſrom Ceramus the ſon of Bacchus and Ariadne ; one 
within the city, containing a multitude of buildings of 
all ſorts ; the other in the ſubnrbs, in which was the 
academy and other edifices. The Gymnaſia of Athens 
were many; but the moſt remarkable were the Lyceum, 
Academia, and Cynoſarges. The Lyceum ſtood on 


the banks of lliſſus; ſome fay it was built by Piſiſtra- 
tus, others by Pericles, others by Lycurgus, Here 
Ariſtotle taught philoſophy, inſtructing ſuch as came 

to 


T 


Athens. (6 hear bim as they walked, whence his diſciples are 


a 


generally thought to derive the name of peripatetics. 
The ceramicus without the city was the diſtance of ſix 
ſtadia from its walls. The academy made part thereof ; 
as to the name of which there is ſome diſpute, Some 
affirm that it was fo called from Academus, an ancient 
hero, who, when Helen was ſtolen by Theſcus, diſco- 
vered the place where ſhe lay hid to Caſtor and Pollux: 
ſor which reaſon the Lacedemonians, when they in- 
vaded Attica always ſpared this place. Dicæarchus 
writes, that Caſtor and Pollax had two Arcadians in 
their army, the one named Echedemus, the other Ma- 
rethus ; 44 the ſormer of theſe he ſays this place 
took its name, and that the borough of Marathon was 
ſo called from the other. It was a marſhy unwholeſome 
place, till Cimon was at great pains to have it drained ; 
and then it became extremely pleaſant and delightful, 
being adorned with ſhady walks, where Plats read his 
lectures, and from thence his ſcholars were ſtyled aca- 


606 ] 


ATT HN 


brick work, ſtanding ſeparate, without the town, be- Athens 
e ancient wall, of which other ——w—— 


longed perhaps to 
traces alſo appear. The houſes are moſtly mean and 
ſtraggling ; many with Targe areas or courts before 
them. In the lanes, the high walls on each ſide, which 
are commonly 1 reflect ſtrongly the heat 
of the ſun. The ſtreets are very irregular ; and an- 
ciently were neither uniform nor handſome. They 
have water conveyed in channels from mount Hymet- 
tus, and in the bazar or market-place is a large foun- 
tain, The Turks have ſeveral moſquesand public baths, 
The Greeks have convents for men and women ; with 
many churches, in which ſervice is regularly perform- 
ed ; and beſides theſe, they have numerons oratories or 
chapels, ſome in ruins or conſiſting of bare walls, fre- 
2 only on the anniverſaries of the ſaints to whom 
they are dedicated. A portrait of the owner on a 
board is placed in them on that occaſion, and removed 
when the ſolemnity of the day is over. 


Cynolarges demie. The Cynoſarges was a place in the ſuburbs 7 


not far from the Lyceum: it was famous on many ac- 
counts; but particularly for a noble gymnaſium erected 
there, appointed for the ſpecial uſe of ſuch as were 


« The city of Cecrops is now a fortreſs with a thick Citadel, + 
irregular wall, ſtanding on the brink of precipices, and city of Cc 
incloling a large area about twice as long as broad, of- 


Athenians only by one ſide. In after times Themiſ- 
tocles derived to himſelf ill-will, by carrying many of 
the nobility to exerciſe with him here, becauſe, bein 

bat of the half blood, he could exerciſe no where elſe 
but in this gymnaſium. Anthiſthenes inſtituted a ſect 
of philoſophers, who from the name of this diſtrict, as 


Some portions of the ancient wall may be diſcovered 
on the outſide, particularly at the two extreme angles; 
and in many places it is patched with pieces of co- 
lamns, and with marbles taken from the ruins. A 
conſiderable ſum had been recently expended on the 
ſide next Hymettus, which was finiſhed before we ar- 
rived. The ſcaffolding had been removed to the end 


„ many think, were ſtyled Cynics, toward Pentele; but money was wanting, and the 
Havens, The havens of Athens were three, Firſt the Pyrzus, workmen were withdrawn. The garriſon conſiſts of 
which was diſtant about 35 or 40 ſtadia from the city, a few Turks, who reſide there with their families, and 
till joined thereto by the long walls beforementioned, are called by the Greeks Caſtriani, or the ſoldiers of the 
after which it became the principal harbour of the city, caſtle. The rock is lofty, abrupt, and inacceſſible, ex- 
It had three docks ; Cantharos, Aphrodiſium, and Zea: cept the front, which is towards the Pirzus; and on 
the firſt was ſo called from an ancient hero, the ſecond that quarter is a mountainous ridge, within cannon- 
from the goddeſs Venus who had there two temples, ſhot. It is deſtitute of water fit for drinking ; and 
and the third from bread-corn. There were in this ſupplies are daily carried up in earthen jars, on horſes 
port five porticos, which joining together formed one = aſſes, ſrom one of the conduits in the town. 
great one called from thence Macra Stoa, or the grand The acropolis furniſhed a very ample field to the 
portico, There were likewiſe two great markets or ancient virtuoſi. It was filled with monuments of Athe- 
fora ; one near the long portico, the other near the nian glory, and exhibited an amazing diſplay of beau- 
city. The ſecond port was Munichia, a promontory ty, of opulence, and of art; each contending as it 
not far diſtant from Pyræus; a place very ſtrong by were for the ſuperiority. It appeared as one entire 
nature, and afterwards rendered far ſtronger by art. offering to the Deity, ſurpaſſing in excellence and aſto- 
It was of this that Epimenides ſaid, if the Athenians niſhing in richneſs. Heliodorus, named Periegetes 
foreſaw what miſchief it would one day produce to the guide, had employed on it 15 books. The curio- 
them, they would eat it away with their teeth. The ſities of various kinds, with the pictures, ſtatues, and 
third was Phalerum, diſtant from the city, according pieces of ſculpture, were ſo many and ſo remarkable, 
to Thucydides 35 ſtadia, bnt according to Pauſanias as to ſupply Polemo Periegetes with matter for four 
only 20. This was the moſt ancient harbour of A- volumes; and Strabo affirms, that as many would be 
6 thens, as Pyræus was the moſt capacious, required in treating of other portions of Athens and 
Preſent Of this city, asit ſtands at preſent, we have the fol- of Attica, In particular, the number of ſtatues was 
fate. lowing account by Dr Chandler. * It is now called prodigious. Tiberius Nero, who was fond of images, 


Athint ; and is not inconſiderable, either in extent or 
the number of inhabitants. It enjoys a fine tempera- 
ture, and ſerene ſky. The air is clear and whole- 
ſome, though not ſo delicately ſoft as in Ionia, The 
town ſtands beneath the Archopolis or citadel ; not en- 
compaſſing the rock as formerly, but ſpreading into 
the plain, chiefly on the weſt and north-weſt. Cor- 
ſairs infeſting it, theavenues were ſecared, and in 1676 
the gates were regularly ſhut after ſunſet. It is now 
open again ; but ſeveral of the gateways remain, and a 
guard of Turks patrols at midnight. Some maſſes of 


plundered the acropolis as well as Delphi and Olym- 
pia; yet Athens, and each of theſe places, had not 
fewer than 3000 remaining in the time of Pliny. E- 
ven Pauſanias ſeems here to be diſtreſſed by the multi- 
plicity of his ſubject. But this banquet, as it were, of 
the ſenſes has long been withdrawn ; and is now be- 
come like the tale of a viſion. The ſpectator views 
with concern the marble ruins intermixed with mean 
flat-roofed cottages, and extant amid rubbiſh; the ſad 
memorials of a nobler people ; which, however, as vi- 
fible from the ſea, ſhould have introduced modern A- 

thens 


1 


thens to more early notice. They who reported it 


I only a ſmall village, muſt, it has been ſurmiſed, 


Peopylfa. 


9 
Temple of 
Victory. 


have beheld the acropolis through the wrong end of 
their teleſcopes. 

« The acropolis has now, as formerly, only one 
entrance, which fronts the Piræus. The aſcent is by 
traverſes and rude fortifications furniſhed with cannon, 
but without carriages, and ai. hn By the ſecond 
gate is the ſtation of the guard, who ſits croſs-legged 
under cover, much at his caſe, ſmoking his pipe, or 
drinking coffee, with his companions about him in 
like attitudes, Over this gate-way is an inſcription in 
large characters on a ſtone turned uplide down, and 
black from the fires made below. It records a preſent 
of a pair of gates. 

« Going farther up, you come to the ruins of the 
propylea, an edifice which graced the entrance into the 
citadel, This was one of the ſtructures of Pericles, 
who began it when Euthymenes was archon, 435 years 
before.Chriſt. It was completed in five years, at the 
expence of 2012 talents. It was of marble, of the 
Doric order, and had five doors to afford an eaſy paſ- 
ſage to the mulitudes which reſorted on buſineſs or de- 
votion to the acropolis. 

« While this fabric was building, the architect Mne- 
ſicles, whoſe activity equalled his ſkill, was hurt by a 
fall, and the phyſicians deſpaired of his life ; but Mi- 
nerva, who was propitious to the undertaking, appear- 
ed, it was ſaid, to Pericles, aud preſcribed a remedy, 
by which he was ſpeedily and eaſily cared. It was a 
plant or herb growing round about the acropolis, and 
called afterwards parthenium. 

« The right wing of the propyléa was a temple of 
Victory. They related that Ageus had ſtood there, 
viewing the ſea, and anxious for the return of his ſon 
Theſeus, who was gone to Crete with the tributary 
children to be delivered to the Minotaur. The vellel 
which carried them had black ſails ſuiting the occaſion 
of its voyage; and, it was agreed, that, if Theſcus o- 
vercame the enemy, their colour ſhould be changed to 
white. The neglc& of this ſignal was fatal to A.geus, 
who, on ſeeing the ſails unaltered, threw himſclf down 
headlong from the rock, and periſhed. The idol was 
named Victory without wings ; it was ſaid, becauſe the 
news of the ſucceſs of Theſeus did not arrive but with 
the conqueror. It had a * in the right 
haud, and an helmet in the left. As the ſtatue was 
without pinions, it was hoped the goddeſs would re- 
main forever on the ſpot. 

« On the left wing of the propylea, and fronting the 
temple of Victory, was a building decorated with paint- 
ings by Polygnotus, of which an account is given by 
Pauſanias. This edifice, as well as the temple, was 
of the Doric order, the columns fluted, and without 
baſes. Both contributed alike to the uniformity and 
grandeur of the deſign; and the whole fabric, when 
tiniſhed, was deemed equally magnificent and orna- 
mental, The interval between Pericles and Pauſanias 
conſiſts of ſeveral centuries, The propylea remained 
entire in the time of this topographer ; and, as will be 
flown, continued nearly ſo to a much later period. 
It had then a roof of white marble, which was unſur- 
paſſed either in the ſize of the Nones or in the beauty 
of their arrangement; and before cach wing was an 
equeitrian ſtatuc. 
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„The propyléa have ceaſed to be the entrance of Athens. 


the acropolis. The paſſage, which was between the 


columns in the centre, is walled up almoſt to their 
capitals, and aboye is a battery of cannon, The way 
now winds before the front of the ancient ſtructure ; 
and turning to the left hand among rubbiſh and mean 
walls, you come to the back part, and to the five 
door-ways. The ſoil without is riſen higher than the 
top of the two ſmaller. There, under the vault and 
_— lies an hcap of large ſloncs, the ruin of the 
roof, 

The temple of Victory, ſtanding on an abrupt 
rock, has its back and one ſide encumbered with the 
modern ramparts. The columns in the front being 
walled up, you enter it by a breach in the fide, within 
the propylea, 


ſudden exploſion, occaſioned by lightning, carried away 
the roof, with a houſe erected on it, belonging to the 
officer who commanded in the acropolis, whole family, 
except a girl, periſhed. The women of the Aga con- 
tinued to inhabit in this quarter, but it is now abandon- 
ed and in ruins. 

The cell of the temple of Victory, which is of 
white marble, very thick, and ſtrongly cemented, ſuf- 
ficiently witneſſes the great violence it has undergone ; 
the ſtones in many places being disjointed, 
and forced from their original poſition, Two of theſe 
making an acute angle, the exterior edges touchin 
without a crevice ; and the light abroad being muc 
ſtronger than in the room, which has a modern roof 
and is dark; the portion in contact becoming pellucid, 
had illumined the vacant ſpace with a dim colour re- 
ſembling that of amber. We were deſired to examine 
this extraordinary appearance, which the Greeks re- 
garded as a ſtanding miracle, and which the Turks, 
who could not confute them , beheld with equal aſto- 
niſhment, We found in the gape ſome coals, which 
had been brought on a bit of earthen ware for the 
purpoſe of burning incenſe, as we ſuppoſed, and alſo 
a piece of wax-taper, which probably had been lighted 
in honour of the ſaint and author of the wonder ; 
but our Swiſs unfortunately carrying his own candle 


too far in, the ſmoke blackened the marble, and de- 


ſtroyed the phenomenon. | 

The building oppoſite to the temple has ſerved as 
a foundation for a ſquare lofty tower of ordinary ma- 
ſonry. The columns of the front are walled up; and 
the entrance is by a low iron gate in the fide. It is now 
uſed as a place of confinement for delinquents ; but in 
1076 was a powder magazine. In the wall of a ram- 
part near it are ſome fragments of exquiſite ſculpture, 
Lyra a the Athenians fighting with the Amazons. 
Theſe belong to the freeze, which was then ſtanding. 
In the ſecond century, when Pauſanias lived, much of 
the panning was impaired by age, but ſome remained, 
and the ſubje&s were chic!ly taken from the Trojan 
ſtory. The traccs are ſince vaniſhed, 

The pedimem of the temple of Victory, with 
that of the oppolite wing, is deſcribed as remaining in 
1676, but on each building a ſquare tower had been 
erected. One of the ſteps in the front of the propyl&a 
was entire, with the four columns, their entablature and 
the pediment. The portico, to which the five door- 
ways belonged, confilied of a large ſquare room, roof- 

ed 


as it were, 


10 


It was aſed by the Turks as a maga- Roof car- 


zine for powder, until about the year 1656, when a Tied off by 
an explo- 
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ed with ſlabs of marble, which were laid on two great 
marble beams, and ſuſtained by four beautiful columns. 
Theſc were Ionic, the proportions of this order beſt 
ſaiting that purpoſe, as taller than the Doric ; the 
reaſon it was likewiſe preferred in the pronaos of the 
temple of Victory. The roof of the propylea, after 
ſtanding above 2000 years, was probably deſtroyed, 
with all the pediments, by the Venetians in 1687, 
when they battered the caſtle in front, firing red-hot 
bullets, and took it, but were compelled to reſign it 
again to the Turks in the following year. The exte- 
rior walls, and in particular, a ſide of the temple of 
Victory, retain many marks of their hoſtilities. 

« The chief ornament of the acropolis was the par- 
thenion or great temple of Minerva, a moſt ſuperb and 
magnificent fabric. The Perſians had burned the edi- 
fice, which before occupied the fite, and was called 
hecatompedon, from its being 100 feet ſquare. The 
zcal of Pericles and of all the Athenians was exerted 
in providing a far more ample and glorious reſidence 
for their favourite goddeſs. The architects were Cal- 
licrates and Ictinus; and a treatiſe on the building 
was written by the latter and Carpion. It was of 
white marble, of the Doric order, the columns fluted 
and withont baſes, the number in front cight : and 
adorned with admirable ſculpture. The ſtory of the 
birth of Minerva was carved in the front pediment ; 
and in the back, her conteſt with Neptnne for the 
country, The beaſts of burden, which had conveyed 
up the materials, were regarded as ſacred, and recom- 
dex wy with paſtures; and one, which had voluntarily 

eaded the train, was maintained during life, without 
labour, at the public expence. 

% The ſtatue of Minerva, made for this temple by 
Phidias, was of ivory, 26 cubits or 39 feet high. It 
was decked with pure gold to the amount of 44 ta- 
lents, ſo diſpoſed by the advice of Pericles as to be 
taken off and weighed if required. The goddeſs was 
repreſented ſtanding, with her veſtment reaching to 
her feet, Her helmet had a ſphinx for the creſt, and 
on the ſides were griffins. The head of Meduſa was 
on her breaſt-plate, In one hand ſhe held her ſpear, 
and in the other ſupported an image of Victory about 
four cubits high. The battle of the Centaurs and 
Lapithæ was carved on her ſandals; and on her ſhield, 
which lay at her feet, the war of the gods and giants, 
and the battle of the Athenians and Amazons. By 
her ſpear was a ſerpent, in alluſion to the ſtory of E- 
richthonins; and on the pedeſtal, the birth of Pan- 
dora. The Sphinx, the Victory, and Serpent, were 
accounted eminently wonderful. This image was plac- 
ed in the temple in the firſt year of the 87th Olympiad, 
in which the Peloponneſian war began. The gold was 
ſtripped off by the tyrant Lachares, when Demetrius 
Poliorcetes coin Ned bim to fly. The ſame plunderer 
placked down the golden ſhields in the acropolis, and 
earried away the golden Victories, with the precious 
veſſels and ornaments provided for the Panathenzan 
feſtival. 

The parthenion remained entire for many ages af- 
ter it was deprived of the goddeſs. The Chriſtians 
converted it into a church, and the Mahometans into 
a moſque. It is mentioned in the letters of Cruſius, 


and miſcalled the pantheon, and the temple of the un- 
krows: Cod. The Venetians under Koningſmark, 
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when they beſieged the acropolis in 1687, threw a Aten 


bomb, which demoliſhed the roof, and ſetting fire to ——- 


ſome powder, did much damage to the fabric. The 
floor, which is indented, ſtill witneſſes the place of its 
fall, This was the ſad forerunner of farther deſtruc- 
tion; the Turks, breaking the ſtones, and applying 
them to the building of a new moſque, which ſtands 
within the ruin, or to the repairing of their houſes and 
the walls of the fortreſs. The vaſt pile of ponderous 
materials, which lay ready, is greatly diminiſhed ; 
the whole ſtrufture will gradually be conſumed and 


diſappear, 


* The temple of Minerva in 1676 was, as Wheeler Templ: 


and Spon aſſert, the fineſt moſque in the world, with- converted 


out compariſon. 
to their ceremonial by conſtructing at one end a ſemi- 
circular receſs for the holy tables, with a window : for 
before it was enlightened only by the door, obſcurity 
being preferred under the heathen ritual, except ou 
feſtivals, when it yielded to ſplendid illuminations ; 
the reaſon, it has been ſurmiſed, why temples are com- 
monly found ſimple and unadorned on the inſides. In 
the wall beneath the window were inſerted two pieces 
of the ſtone called phengites, a ſpecies of marble diſ- 
covered in Cappadocia in the time of Nero; and ſo 
tranſparent that he erected with it a temple to For- 
tune, Which was luminous within, when the door was 
ſhar. Theſe pieces were perforated, and the light 
which entered was tinged with a reddiſh or yellowiſh 
hue. The picture of the Panagia or Virgin Mary, in 
Moſaic, on the ceiling of the receſs, remained ; with 
two jaſper columns belonging to the ſcreen, which had 
ſeparated that part from the nave; and within, a ca- 
nopy ſupporte d by four pillars of porphyry, with Co- 
rinthian capitals of white marble, under which the 
table had been placed; and behind it, beneath the 
window, a marble chair for the archbiſhop ; and alſo 
a pulpit, ſtanding on four ſmall pillars in the middle 
aile, The Turks had white-waſhed the walls to obli- 
terate the portraits of ſaints, and the other paintings, 
with which the Greeks decorate their places of wor- 
ſhip; and had erected a pulpit on the right hand for 
their iman or reader. The roof was diſpoſed in ſquare 
compartments; the ſtones maſlive: and ſome had fall- 
en in. It had been ſuſtained in the pronaos by ſix co- 
lumns; but the place of one was then ſupplied by a 
large pile of rude maſonry, the Turks not having been 
able to fill up the gap more worthily. The roof of 
the naos was ſupported by colonnades ranging wi:h 
the door, and on each fide; conſiſting of 22 pillars 
below, and of 23 above. The odd one was over the 
entrance, which by that diſpoſition was left wide and 
unembarraſſed. In the portico were ſuſpended a few 
lamps, to be uſed in the — at the ſeaſons when 
the muſſelmans aſſemble before day-break, or to be 
lighted up round the minaret, as is the cuſtom during 
their Ramazan or Lent. 


The Greeks had adapted the fabric into 


I4 


« It is not eaſy to conceive a more ſtriking object Magnif- 
than the parthenion, though now a mere ruin. The co- œnt rut. 


lums within the naos have all been removed : but on 
the floor may be ſeen the circles which directed the 
workmen in placing them ; and at the farther end is 
a groove acroſs it, as for one of the partitions of the 
cell. The receſs erected by the Chriſtians is demoliſh- 
ed ; and from the rubbiſh of the ceiling the To 

oys 
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s collect bits of the Moſaic, of different colours, 


———— which compoſed the picture. We are told at Smyr- 


15 
Sculptures 


na, that this ſubſtance had taken; a poliſh, and been 
ſet in buckles. This cell is about half demoliſhed ; 
and in the columns which ſurround it, is a large 
gap near the middle. On the walls are ſome traces of 
the 3 Before the portico is a reſervoir ſunk 
in the rock, to ſupply the Turks with water for the 

ifications cuſtomary on entering their moſques. In 
it, on the left hand, is the rubbiſh of the pile erected 
to ſupply the place of a column; and on the right, a 
ſtaircaſe, which leads out on the architrave, and has a 
marble or two with inſcriptions, but worn ſo as not to 
be legible, It belonged to the minaret, which has 
been Teltroyed. | 

« The travellers, to whom we are indebted for an 


[ 609 ] 


ATH 


farther end of the paſſage was a door leading down Athene 
— 


into the Pandroſeum, which was conti 
« Before the temple of Neptane 


was ſacrificed, but they 
Within it was the altar of Neptune and Erectheus; 
and two, belonging to Vulcan and a bero named Bu- 
tes, who had tranſmitted the prieſthood to his poſte- 
rity, which were called Butadæ. On the walls were 
paintings of this illuſtrious family, from which the 
prieſteſs of Minerva Polias was alſo taken, It was aſ- 
ſerted that Neptune had ordained the well of falt wa- 
ter, and the figure of a trident in the rock, to be me- 
morials of his contending for the country. The for- 
mer, Pauſanias remarks, was no great wonder, for 
other wells of a ſimilar nature were found inland ; but 


8. 

— Was an Temple of 

altar of Jupiter the ſupreme, on which no living thing Neptune 
offered cakes without wine. Ereaheus. 


account of the moſque, have likewiſe given a deſcrip- 

tion of the ſculpture then remaining in the front. In 

the middle of the pediment was ſeen a bearded Jupiter, 
with a majeſtic countenance, ſtanding, and naked ; the 
right arm broken. The thunderbolt, it has been ſup- 

ſed, was placed in that hand, and the cagle between 

is feet. On his right was a figure, it is conjectured, 
of Victory, clothed to the mid-leg ; the head and arms 
gone, This was leading on the horſes of a car, in 
which Minerva fat, young and unarmed; her head- 
dreſs, inſtead of a helmet, reſembling that of a Ve- 
nus. The generous ardour and lively ſpirit viſible in 
this pair of celeſtial ſteeds, was ſuch as beſpoke the 
hand of a maſter, bold and delicate, of a Phidias or 

Praxiteles. Behind Minerva was a female figure, with- 

out a head, fitting, with an infant in her lap; and in 

this angle of the 12 was the emperor Hadrian 
with his arm round Sabina, both reclining, and ſcem- 
ing to regard Minerva with pleaſure. On the left ſide 

3 were five or ſix other trunks to complete the 
aſſembly of deities, into which he received her. Theſe 
figures were all wonderfully carved, and appeared as 
big as life. Hadrian and his conſort, it is likely, were 
complimented by the Athenians with places among 
the marble gods in the pediment, as benefaQors. 
Both of them may be conſidered as intruders on the 
Jas pow company; and poſſibly their heads were pla- 

on tranks, which before had other owners. The 
ſtill poſſeſs their corner, and are eaſy to be 3 
though not unimpaired. The reſt of the ſtatues are 
defaced, removed, or fallen. Moroſini was ambitious 
to enrich Vence with the ſpoils of Athens; and by an 
attempt to take down the principal group, haſtened 
their ruin. In the other pediment is a head or two of 
ſea-horſes finely executed, with ſome mutilated figures; 
and on the architrave bencath them are marks of the 
fixtures of votive offerings, perhaps of the golden 
ſhields, or of feſtoons ſuſpended on ſolemn occaſions, 
when the temple was dreſſed ont to receive the votaries 
16 Of the goddeſs, 

Ereahiam  ©* Neptune and Minerva, once rival deitics, were 
joint and amicable tenants of the Erecthẽum, in which 
was an altar of Oblivion, The building was doable, 
a partition-wall dividing it into two temples, which 
fronted different ways. One was the temple of Nep- 
tune Erectheus, the other of Minerva Polias. The 
latter was entered by a ſquare portico connected with 
a marble ſkreen, which fronts towards the propylea. 


The door of the cell was on the left hand ; and at the 
Vor. II. 


this, when the ſouth wind blew, afforded the ſound of 
waves. 

« The temple of Minerva Polias was dedicated by of 3 
all Attica, and poſſeſſed the moſt ancient ſtatue of va Polias. 
the goddeſs. The demi or towns had other deities, 
but their zeal for her ſuffered no diminution, The 
image, which they placed in the acropolis, then the 
city, was in after ages not only reputed conſummately 
holy, but believed to have fallen down from heaven in 
the reign of Erichthonius. It was 2 2 a large 
ſerpent, which was regularly ſerved with offerings of 
honied cakes for his food. This divine reptile was of 
* ſagacity, and attained to an 1 age. 

e wiſcly withdrew from the temple, when in danger 
ſrom the Medes; and, it is ſaid, was living in the ſe- 
cond century, Before this ſtatue was an ow! ; and a 
golden lamp. This continued burning day and night. 

It was contrived by a curious artiſt, named Callimachus, 

and did not require to be repleniſhed with oil oftener 

than once a-year. A brazen palm-tree, reaching to 

the roof, received its ſmoke. Ariſtion had ler the ? 
holy flame expire while Sylla beſieged him, and was 
abborred for bis impiety. The original olive-tree, 
ſaid to have been produced by Minerva, was kept in 
this temple. When the Medes ſet fire to the acropo- 
lis, it was conſumed ; but, they aſſerted, on the follow- 
ing day, was found to have ſhot up again as much as 
a cubit. It grew low and crooked, but was eſteemed 
very holy. The prieſteſs of Minerva was not allowed 
to eat of the new cheeſe of Attica; and, among her 
perquiſites, was a meaſure of wheat, and one of barley, 
for every birth and burial. This temple was again 
burned when Callias was archon, 24 years after the 
death of Pericles, Near it was the tomb of Cecrops, 
and within it Erectheus was buried. 

« The ruin of the Erecthéum is of white marble; 
the architectural ornaments of very exquiſite workman- 
ſhip, and uncommonly curious. The columns of the 
front of the temple of Neptune are ſtanding with the 
architrave; and alſo the ſkreen and portico of Minerva 
Polias, with a portion of the cell retaining traces of 
the partition-wall. The order is Ionic. An edifice 
revered by ancient Attica, as holy in the higheſt de- 
gree, was in 1676 the dwelling of a Turkiſh family, 
and is now deſerted and neglected; but many ponde- 
rous ſtones and much rabbiſh muſt be removed before 
the well and trident would appear. The former, at 
leaſt, might probably be diſcovered, The Journ is 
uſed as a powder-magazine ; but we obtaine * 
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fion to dig and to examine the ontſide, The door-way 
of the veſtibule is walled ap, and the ſoil riſen nearly 
to the top of the door-way of the Pandroſcum. By 
the portico is a battery commanding the town, from 

12 an amuſing hum. The Turks fire from 
it, to give notice of the commencement of Ramazan 
or of their Lent, and of bairam or the holy-days, and 
on other public occaſions. 

The pandroſtum is a ſmall, but very particular 
bnilding, of which no ſatisfactory idea can be commu- 
nicated by deſcription, The entablature is ſupported 
by women called Caryatides, Their ſtory is thus re- 
lated, The Greeks, victorious in the Perſian war, 
jointly deſtroyed Carya, a city of the Peloponneſus, 
which had favoured the common enemy. They cut 
off the males, and carried into captivity the women, 
whom they compelled to retain their former dreſs and 
ornaments, though in a ſtate of ſervitude. The ar- 
chitects of thoſe times, to perpetuate the memory of 
their puniſhment, repreſented them, as in this inſtance, 
each with a burden on her head, one hand uplifted to 
it; and the other hanging down by her ſide. The 
images were in number fix, all looking toward the par- 
thenion, The four in front, with hae next to the 
propyléa, remain, but mutilated, and their faces be- 
ſmeared with paint. The ſoil is riſen almoſt to the 
top of the baſement on which they are placed. This 
temple was open or latticed between the ſtatues ; and 
in it alſo was a ſtunted olive-tree, with an altar of Ju- 
piter Herc&us ſtanding under it. The propylea are 
nearly in a line with the ſpace dividing it from the par- 
thenjon ; which diſpoſition, beſides its other effects, oc- 
caſioned the front and flank of the latter edifice to be 
ſeen at once by thoſe who approached it from the en- 
trance of the acropolis, 

„The ruin of the temple of Jupiter Olympius con- 
ſiſts of prodigious columns, tall and beautiful, of the 
Corinthian order, fluted ; ſome ſingle, ſome ſupporting 
their architraves ; witha few maſſive marbles beneath; 
the remnant of a vaſt heap, which only many ages could 
have conſumed and reduced into fo ſcanty a compaſs. 
The columns are of very extraordinary dimenſions, be- 
ing about ſix feet in diameter, and near 60 in height. 
The number without the cell was 116 or 120, Seven- 
teen were ſtanding in 1676: but a few years before 
we arrived, one was overturned with much difficulty, 
and applicd to the building a new moſque in the bazar 
or market-place, This violence was avenged by the 
baſhaw of Negropont, who made it a pretext for ex- 
torting from the vaiwode or governor 15 purſes ; the 
pillar being, he alleged, the property of their maſter 
the Grand Signior, It was an angular column, and 
of coaſequence in determining the dimenſions of the 
fabric. We regretted that the fall of this mighty 
maſs had not been poſtponed until we came, as it would 
have afforded an opportunity of inſpecting and mea- 
ſuring ſome members which we found far too lofty to 
be attempted, On a piece of the architrave, ſapport- 
ed by a couple of columns, are two parallel walls, of 
modern maſonry, arched about the middle, and again 
near the top. You are told it has been the habitation 
of a hermit, doubtleſs of a Stylites; but of whatever 
building it has been part, and fer whatever purpoſe 
deſigned, it muſt have been erected thus high in air, 
while the immenſe ruin of this huge ſtructure was yet 
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ſcarcely diminiſhed, and the heap inclined ſo as to ren - 
der it acceſſible. It was remarked that two ſtones of 
a ſtep in the front had coaleſced at the extremity, ſo 
that no juncture could be perceived; and the like was 
diſcovered alſo in a ſtep of the parthenion. In both 
inſtances it may be attributed to a concretory fluid, 
which pervades the marble in the quarry. Some por- 
tion remaining in the pieces, when taken green as it 
were, and placed in mutual contact, it exſuded and 
united them by a proceſs ſimilar to that in 2 bone of 
an animal when broken and properly ſer. 


Athens, 
Atherina. 
— 


29 


« Beſides the more ſtable antiquities, many detach- Detached 
ed pieces are found in the town, by the fountains, in piecesofzn. 
Ms tique ſculy- 
ure, &c. 


the ſtreets, the walls, the houſes, and churches. 


mong theſe are — of ſculpture ; a marble chair 


or two, which probably belonged to the Gymnaſia or 
theatres : a ſun- dial at the catholicon or cathedral, in- 
ſcribed with the name of the maker; and, at the ar- 
chiepiſcopal houſe cloſe by, a very curious veſſel of 
marble, uſed as a ciſtern to receive water, but once 
ſerving, it is likely, as a public ſtandard or meaſure. 
Many columns occar ; with ſome maimed ſtatues, and 
pedeſtals, ſeveral with inſcriptions, and almoſt buried 
in earth. A cuſtom has prevailed, as at Chios, of 
fixing in the wall, over the gate-ways and doors of the 
houſes, carved ſtones, moſt of which exhibit the fune- 
ral ſupper. In the courts of the houſes lie many 
round ſtelæ, or pillars, once placed on the graves of 
the Athenians ; and a great number are ſtill to be ſcen 
applied to the ſame uſe in the Turkiſh burying grounds 
before the acropolis. Theſe generally have conciſe 
inſcriptions containing the name of the perſon, and of 
the town and tribe to which the deceaſed belonged. 
Demetrius the Phalerian, who endeavoured to reſtrain 
ſepulchral luxury, enacted, that no perſon ſhould have 
more than one, and that the height ſhould not exceed 
three cubits. Another ſpecies, which reſcmbles onr 
modern head-ſtones, is ſometimes adorned with ſculp- 
ture, and has an epitaph in verſe. We ſaw a few mu- 
tilated Hermæ. Theſe were buſts on long quadran- 
gular baſes, the heads frequently of braſs, invented by 
the Athenians. Art firſt they were made to repreſent 
only Hermes or Mercury, and deſigned as guardians 
of the ſepulchres in which they were lodged ; but af- 
terwards the houſes, ſtrects, and porticos of Athens, 
were adorned with them, and rendered venerable by 
a multitude of portraits of illuſtrious men and women, 
of heroes, and of gods : and, it is related, Hippar- 
chus, ſon of Piſiſtratus, erected them in the demi or 
burough-towns, and by the road-fide, inſcribed with 
moral 2 in elegiac verſe; thus making 

them vehicles of inſtruction.“ | 
ATHERINA, in ichthyology, a genus of fiſhes 
of the order of abdominales. The characters of this 
genus are theſe : The upper jaw is plain : the rays of 
the branchioſtege membrane are ſix; and the ſide-belt 
or line ſhines like filver. The ſpecies are two, viz. 
1. The hepſetus, with about 12 rays in the fin next 
the anus. It is found inthe Mediterranean. It is alſo very 
common in the ſea near Southampton, England, where, 
it is called a ſmnelt. The higheſt ſeaſon is from March 
to the latter end of May, or beginning of June; in 
which month it ſpawns. It never deſerts the place; 
and is conſtantly taken except in hard froſt. It is alſo 
found ou other coaſts of that iNand. The length — a- 
ve 
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bove 4; inches, and the tail is mach forked. The 
fiſh is ſemipellucid, covered with ſcales; the colour 
filvery, tinged with yellow: beneath the ſide · line is a 
row of ſmall black _ 2. The menidea, with 24 
rays in the fin next the anus. This is a very ſmall pel- 
lucid fiſh, with many black points interſperſed ; it has 
many teeth in che lips, but none in the tongue or Jaws. 
It is found in the freſh waters of Carolina, and ſpawns 


April. 

ATHEROMA, in ſurgery, a tumor without pain or 
diſcoloration of the ſkin, containing, in a-membranous 
bag, matter 1 pap, intermixed with hard 
and ſtony particles. Theſe tumors are eaſily cured by 
inciſion. 

ATHERTON, or ATHERSTON, a town of War- 
wickſhire in England, ſituated on the river Stour, in 
W. Long. 1. 30. N. Lat. 52. 40. It is a conſiderable 
rown, and had formerly a monaſtery ; but now is beſt 
known by its fair, which is the greateſt in England 
for cheeſe. - 

ATHESIS (anc. geog.), a river of the Ciſalpine 
Gaul, which, riſing in the Rhetian Alps, in Mount 
Brenna, in the county of Tirol, runs ſouthwards and 
waſhes Tridentum and Verona, which laſt it divides ; 
and after paſſing this, bends its courſe caſtwards, in a 
parallel direction with the Po, and falls into the Adri- 
atic between Foſſa Claudia and Philiſtina : it ſeparated 
the Euganei, an ancient people, from the Veneti. 
The people dwelling on it are called Atheſini (Pliny). 
Its modern name is the Adige. | 
ATHLETA, in antiquity, perſons of ſtrength and 
agility, diſciplined to perform in the public games. 

he word is originally Greek, «9>»7xc formed from 
See, certamen, „combat; whence alſo 29, the 
prize or reward adjudged the victor.— Under Athletz 
were comprehended wreſtlers, boxers, runners, leapers, 
throwers of the diſk, and thoſe practiſed in other ex- 
erciſes exhibited in the Olympic, Pythian, and other 
ſolemn ſports; for the conquerors wherein there were 
eſtabliſlied prizes. 

ATHLETIC Kas1rt, denotes a ſtrong hale con- 
ſtitution of body. Anciently it ſignified a full fleſhy 
corpulent ſtate, ſuch as the athletz endeavoured to 
arrive at. The athletic habit is eſteemed the higheſt 
pitch of health : yet is it dangerous, and the next door 
to diſcaſe ; ſince, when the body is no longer capable 
of being improved, the next alteration muſt be for the 
worſe. The chief object of the athletic diet, was to 
obtain a firm, bulky, weighty body ; by force of which, 
more than art and agility, they frequently overpower- 
ed their antagoniſt : hence they fed altogether on dry 
ſolid, and vines meats. In the earlicr days, their 
chief food was dry figs and cheeſe, which was called 
arida ſaginatio Feta pen, and Acsn eic Jrafnpur 199 adv. 


Oribaſins, or, as others ſay, Pythagoras, firſt brought 


this in diſuſe, and ſubſtituted fleſh in lieu thereof. They 
had a peculiar bread called : They exerciſed, 


cat, and drank, without ceaſing: they were not allowed 


to leave off eating when ſatiated, but were obliged to 
cram on till they conld hold no more; by which means 
they at length acquired a degree of. voracity which to 
us ſeems incredible, and a ſtrength proportional. Wit- 
neſs what Pauſanias relates of the four celebrated ath- 
letæ, Polydamus the Theſſalian, Milo the Crotonian, 
Tacageues the Thaſian, and Euthymus the Locrian : 
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The ſecond is ſaid to have carried a bull on his back a 
conſiderable way, then to have knocked him down with 


a blow of his fiſt, and laſtly, as ſome add, devoured him 
at a meal. 


ATHLONE, a town of Weſtmeath, in Ircland, 


lying in W. Long. 8. o. N. Lat. 53. 20. It is ſitua- 


ted on both ſides of the Shannon, and both parts are 


united by a ſtrong, high-raiſed, and well-built bridge, 
in the middle of which ſtands a monument, with ſome 
figures cut in marble, together with Queen Elizabeth's 
arms, and ſome inſcriptions declaring the time and the 
founders of the building. The caſtle was founded by 


Athlone 


Athos. 


— — 


King John on ſome land belonging to St Peter's abbey, | 


for which he granted a compenſation. It is built on a 
high-raiſed round hill, reſembling one of the Daniſh 
raths or forts, Here were formerly two convents or 
monaſteries. Athlone was formerly ſtrongly fortified, 
and conſidered as of very great importance, In the 
year 1691, a part of the Engliſh army under General 
Ginckle, in the very face of the Iriſh, who were 
ſtrongly entrenched on the oppoſite ſhore, fording the 
river, formed, and took poſſeſſion of the town, not 
loſing more than 5o men in the attack; which is eſteem- 
ed as bold and ſucceſsful an enterpriſe as any recorded 
in hiſtory, There are generally two troops of horſe 
and four companies of foot quartered at Athlone, This 
town gives the title of ear/ to the family of Ginckle, as 
a reward for the noble ſervices performed by the Ge- 
neral. 

ATHOL, the moſt northern diſtrict of Perthſhire 
in Scotland, extending in length 43 miles, and in 
breadth 30. It is bordered on the north by Badenoch, 
on the weſt by Lochaber, on the caſt and ſouth-eaſt b 
Mar and Gowrie, on the ſouth by Stratherne and Perth 
Proper, and on the ſonth-weſt by Braidalbane. The 
country is very rough and mountainous, and contains 
part of the ancient Caledonian foreſt ; but theſe moun- 
tains are interſperſed with fruitful vallies. Here are 
ſeveral villages, but no towns of any conſideration. 
The moſt noted place is Blair Caſtle, ſeated on the ri- 
ver Tilt, near its influx into the Gurrey, a pleaſant 
limpid ſtream that falls into the Tay. This caſtle be- 
longs to the Duke of Athol, who derives his title from 
this diſtri, and lives here with great magnificence. 
In the ſame neighbourhood we ſee the paſs of Gilli- 
cranky, rendered memorable by the battle fought here 
in the beginning of King William's reign, between 
that monarch's general M*Kay, and the Highlanders 
adhering to king James, See GILLICRANKY. 

ATHOS, a celebrated mountain of Chalcidia in 
Macedonia, ſituated E. Long. 26. 20. N. Lat. 40. 10. 
The ancients entertained extravagant notions concern» 
ing its height. Mela affirmed it to be ſo high as to 
reach above the clouds; and Martianus Capellinus, 
that it was ſix miles high. It was a received opinion, 
that the ſummit of mount Athos was above the middle 
region of the air, and that it never rained there; be- 
cauſe the aſhes left on the altars erected near its ſummit 
were always found as they were left, dry and unſcatter- 
ed, But if on many accounts it was ſamous among the 


ancients, it is no leſs ſo among the moderns. The 
Greeks, ſtruck with its ſingular ſituation and the vene- 
rable appearance of its towering aſcent, erected ſo many 
churches, monaſteries, hermitages, &c. upon it, that 
it became in a manner inhabited by devotees, and from 
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thencc received the name of the Haly Pountain ; which 
name it ſtill retains, though many of thoſe conſecrated 
works arc now decayed. According to the accounts 
of modern travellers, this mountain advances into the 
Archipelago, being joined to the continent by an iſth- 
mus about half a league in breadth. It is about 30 
miles in circumference, and two in perpendicular height. 
It may be tavelled over in about rhree days, and may 
be ſeen 90 miles off, There is a ſiue proſpect ſrom the 
top ; but, like all other high mountains, the cold on 
its ſummit is exceſſive, It abounds with many differ- 
ent kinds of plants and trees, particularly the pine and 
fir. In the valleys grows a plant called e/egia, whoſe 
branches ſerve to make pens for writing. In ſhort, 
this mountain is ſaid to be adorued with variety of her- 
bage and evergrecns, a multitude of {prings and 
ſtreams, and woods growing near the ſhore, ſo as to 
be one of the moſt agreeable places in the world. 

It is now inhabited by Caloyers, a fort of Greek 
monks, of the order of St Baſil, who never marry, 
though others of that church do. They abſtain from 
fleſh, and fare very hardly, their ordinary meal being 
olives pickled when they are ripe. They are about 
6000 in all, and inhabit ſeveral parts of the mountain, 
on which are 24 large old monaſteries, ſurrounded with 
high walls for a defence againſt banditti, They are 
ſo reſpected, that the Turks themſelves will often ſend 
them alms. Theſe monks are not idle like others; but 
Jabonr with the ax, ſpade, and ſickle, dreſſing them- 
ſelves like hermits. Formerly they had fine Greck 
manuſcripts ; but are now become ſo illiterate, that they 
can ſcarce read or write. ; 

Through this mountain, or rather —_ the iſth- 
mus behind it, Xerxes king of Perſia is ſaid to have 
cut a paſſage for his fleet when about to invade Greece. 
In this work he ſpent three whole years, and employ- 
ed in it all the forces on board the fleet. He is alſo 
ſaid, before the work was begun, to have written the 
following inſolent and ridiculous letter to the moun- 
tain : © Athos, thou proud and aſpiring mountain, that 
lifteſt up thy head to the very ſkics, I adviſe thee 
not to be ſo andacious as to put rocks and ſtones that 
cannot be cut in the way of my workmen. If thou 
makeſt that oppoſition, I will cut thee entircly down, 
and throw thee headlong into the ſea.” The directors 
of this enterpriſe are ſaid to have been Bubaris the ſon 
of Megaby zus, and Artacheus the ſon of Arbeus, both 
Perſians ; but as no traces of ſuch a great work remain, 
the truth of the whole relation has juſtly been called 
in queſtion. 

ATHWART, in 2 is ſynonimous with 
acroſs the line of the courſe. 

Aruw arr the Fore-foot, is a phraſe that denotes the 
flight of a cannon-ball from one ſhip acroſs the courſe 
of another, to intercept the latter, and oblige her to 
ſhorten ſail, that the former may come near enough to 
cxamine her, 

Arnwarr-Hauſ:e, expreſſes the ſituation of a ſhip, 
when ſhe is driven by wind or tide, or any other acci- 
dent, acroſs the fore-part of another. 

Aru der- Ships, reaching acroſs ſhips from one ſide 
to the other. 

ATHY, a town of Ireland in the county of Kil- 
dare, not far from the borders of Queen's county. 
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W. Long. 7. o. N. Lat. 53. o. It is futuated on the 
river Barrow ; is governed by a ſovereign, twobailifts, 
and a recorder, and is, alternately with N 

fizes town. 

ATIBAR, the name by which the inhabitants of the 
kingdom of Gago in Africa call gold-duſt ; from which 
word Europeans, and eſpecially the French, have com- 
poſed the word tibir, which alſo ſignifies gold-duſt a- 
mong thoſe who trade in that commodity. 

ATIGNY, an ancient town of Champagne in France, 
where ſeveral of the kings of — their reſi- 
dence. It is ſeated on the river Arſne, in E. Long. 4. 
47. N. Lat. 49. 30. 

ATKINS (Sir Robert), lord chief baron of the ex- 
chequer, was born in 1621, and educated at the univer- 
ſity of Oxford, from whence he removed to the inns 
of court, and became eminent in the law, He was 
made knight of the Bath, with many other perſons of 
the firſt diſtinction, at the coronation of King Charles 
II. In 1672, he was appointed one of the judges of 
Common Pleas ; in which honourable ſtation he con- 
tinued till 1679, when, foreſecing the troubles that 
ſoon after enſued, he thought fit to reſign, and retire 
into the country. In 1689, he was made by King 
William lord chief baron of the exchequer ; and a- 
bout the ſame time executed the office of ſpeaker to the 
houſe of lords, which had been previouſly refuſed by 
the Marquis of Halifax. He diſtinguiſhed himſelf by 
an unſhaken zeal for the laws and liberties of his coun- 
try, He wrote ſeveral pieces, which have been col- 
leted into one volume 8vo, under the title of Parlia- 
mentary and Political Tratts, The authors of the Bi- 
ographia Britannica remark, that whoever inclines to 
be thoroughly informed of the true conſtitution of his 
country, of the grounds and reaſons of the revolution, 
and of the danger of ſuffering prerogative to joſtle 
law, cannot read a better or plainer book than thoſe 
tracts of Sir Robert Atkins, He died in 1709, a- 
ged 88. 

ATKINS (Sir Robert), ſon of the preceding, was 
born in 1646, and was eminent for all the virtues that 
conld adorn an Engliſh gentleman. He wrote The 
Ancient and Preſent State of Glouceſterſhire, in one 
large volume in folio ; and died October 29, 1711. 

ATKYNS (Richard), was deſcended from a good 
family, and was born at Tuffleigh in Glouceſterſhire, 
in the year 1615. He was educated at Oxford, from 
whence he removed to Lincoln's Inn, and afterwards 
diſtinguiſhed himſelf by his loyalty to King Charles 1. 
for whom he raiſed a troop of Bey at his own ex- 
pence. At the Reſtoration he was made one of the de- 

ty lieutenants of Glouceſterſhire, and diſtinguiſhed 

imſelf by his attachment to the government. But at 
length being committed priſoner to the Marſhalſea in 
Southwark for debt, he dicd there on the 14th of Sep- 
tember 1677. He wrote ſeveral pieces, particnlarly 
A Treatiſe on the Original and Growth of Print- 
ing. | 
ATLANTIC OCEAN, that bounded by Enrope and 
Africa on the eaſt, and by America on the weſt. 

ATLANTICA. Sce ATLANTIS. 

ATLANTIDES, in aſtronomy, a denomination gi- 
ven to the Pleiades, or ſeven ſtars, ſometimes allo. 
called Vergilliæ. They are thus called, as being oppo: 


. Atlantides, 
aas, the af- 4 
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ſed by the poets to have been the daughters either of 
Atlas or his brother Heſperus, who were tranſlated in- 
to heaven. 

ATLANTIS, ATALANT1s, or ATLANTICA, an 
ifland mentioned by Plato and ſome others of the an- 
cients, concerning the real exiſtence of which many 
diſputes have been raiſed. Homer, Horace, and the 
other pocts, make two Atlanticas, calling them He- 
ſperides and Elyſian Fields, making them the habita- 
tions of the bleſſed. The moſt diſtin& account of this 
iſland we have in Plato's Timæus, of which Mr Cham- 
bers gives the following abridgment. The Atlantis 
was a large iſland in the weſtern ocean, ſituated before 
or oppoſice to the ſtraits of Gades. Ont of this iſland 
there was an eaſy paſſage into ſome others, which lay 
near a large continent exceeding in bigneſs all Europe 
and Aſia. Neptune ſettled in this iſland (from whoſe 
ſon Atlas its name was derived), and divided it among 
his ten ſons. To the youngeſt fell the extremity of 
the iſland, called Gadir, which in the language of the 
country fignifies fertile, or abundant in Bs, The 
deſcendants of Neptune reigned here from father to 
ſon for a great number of generations in the order of 
primogeniture, during the ſpace of 9000 years. They 
alſo poſſeſſed ſeveral other iſlands; and, paſling into 
Europe and Africa, ſubdued all Lybia as far as Egypt, 
and all Europe to Aſia Minor, At length the iſland 
ſunk nnder water, and for a Jong time afterwards the 
ſea thereabouts was full of rocks and ſhelves.” 

Many of the moderns alſo are of opinion, that the 
exiſtence of the Atlantis is not to be looked upon as 
entirely fabulous. Some take it to have been Ameri- 
ca; and from thence, as well as from a paſlage in Se- 
neca's Medea, and ſome other obſcure hints, they 
imagine that the new world was not unknown to the 
ancients. But allowing this to be the caſe, the above- 
mentioned continent which was ſaid to lie beyond At- 
lantis would ſeem rather to have been the continent of 
America than Atlantis itſelf. The learned Rudbeck, 
profeſſor in the univerſity of Upſal, in a work intitled 
Atlantica ſive Manheim, endeavours to prove that Swe- 
den and Norway are the Atlantis of the ancients; but 
this its ſituation will by no means allow us to believe. 
By Kircher it is ſuppoſed to have been an iſland extend- 
ing from the Canaries quite to the Azores; that it was 
really ſwallowed up by the ocean as Plato aſſerts : and 
that theſe ſmall iſlands are the ſhattered remains of it 
which were left ſtanding. 

ATLANTIS (New), is the name of a fictitious phi- 
loſophical commonwealth, of which a deſcription has 
been given by Lord Bacon.—The new Atlantis is 
ſuppoſed to be an iſland in the South Sea, to which 
the anthor was driven in a voyage from Peru to Japan. 
The compolition is an ingenious fable, formed after 
the manner of the Utopia of Sir Thomas More, or 
NN City of the Sun. Its chief deſign is to 
exhibit a model or deſcription of a college, inſtituted 
for the interpretation of nature and the product ion of 
great and marvellons works, for the benefit of men, 
under the name of Solomon's Houſe, or “ the college of 


the ſix day's work,” Thus much, at leaſt, is finiſhed ; 


and with great beauty and inaguificence. The author 
propoſed alſo a frame of laws, or of the beſt ſtate or 


mould of a commonwealth, Bat this part is not exc- 
euted. | 
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ATLAS, king of Mauritania, a great aftronomer, 
contemporary with Moſes. 
tions of the ſtars from a mountain, the poets feigned 
him to have been turned into a mountain, and to ſuſ- 
tain the heavens on his ſhoulders. Being an cxcelleut 
aſtronomer, and the firſt who taught the doctrine of 
the ſphere, they tell us that his daughters were turned 
into ſtars; ſeven of them forming the Pleiades, and 
other ſeven the Hyades. 

ATLAas, a chain of mountains in Africa, lying be- 
tween the 20th and 25th degree of north latitude, and 
ſuppoſed almoſt to divide the continent from caſt to 
welt. They are ſaid to have derived their name 
from Atlas king of Mauritania, who was a great a- 
ſtronomer. They are greatly celebrated by the an- 
cients on account of their height, inſomuch that the 
abovementioned King, who is ſaid to have been tranſ- 
formed into a mountain, was feigned to bear up the 
heavens on his ſhoulders. We are aſſured, however, by 
Dr Shaw, that the part of this chain of mountains 
which fell under his obſervation could not ſtand in 
competition either with the Alps or Apennines. He 
tells us, that if we conceive a number of hills, uſually 
of the perpendicular height of 400, 500, or 600 yards, 
with an eaſy aſcent, and ſeveral groves of fruit or fo- 
relt trees, riſing up in a ſucceſſion of ranges above one 
«another; and that if to this proſpect we add now and 
then a rocky precipice, and on the ſummit of cach ima- 
gine amiſerable mud-walled village; we ſhall then have 
a juſt idea of the monntains of Atlas. 

According 


Atlas. 
From his taking obſerva. H 


to M. Chenier®, this mountain is form- * i of 


ed by an endleſs chain of lofty eminences, divided into Moree, 
different countries, inhabited by a multitude of tribes, - 13. 


whoſe ferocity permits no ſtranger to approach. 1 
have not been able (continnes he) to obtain a ſufficient 


knowledge of theſe mountains to deſcribe them accu- 


rately : What Leo Africanus has ſaid of them is very 
vague ; and his account is the leſs to be regarded at 
preſent, as it is now about three centuries ſince he 
wrote, and the face of the country has been in that 
time totally changed. Nothing perhaps would be more 
intereſting to the curioſity of the philoſopher, or con- 
duce more to the improvement of our knowledge in na- 
tural hiſtory, than a journey over mount Atlas. The 
climate, though extremely cold in winter, is very heal- 
thy and pleaſant; the valleys are well cultivated, abound 
in fruits, and are diverſified by foreſts and plentiful 
ſprings, the ſtreams of which uniting at a little diſtance, 
orm great rivers, and loſe themſelves in the ocean. 
According to the reports of the Moors, there are 
many quarries of marble, granite, and other valuable 
Kone, in theſe mountains: It is probable there are 


alſo mines, but the inhabitants have no idea of theſe 


riches; they conſider their liberty, which their ſituation 
enables them to defend, as the moſt ineſtimable of all 
treaſures.” 

ATL As, in matters of literature, denotes a book of 
aniverſal geography, containing maps of all the known 
parts of the world. 

ATLAas, in commerce, a ſilk- ſattin, manufactured in 
the Eaſt- Indies. There are ſome plain, ſome ſtriped, 
and ſome flowered, the flowers of which are either 

old or only filk. There are atlaſſes of all colours; 
99 moſt of them falſe, eſpecially the red and the crim- 
ſon, The manufacture of them is admirable ; the wor 
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Atmo- and ſilk being worked together after ſuch a manner as 
ſphere. no workinen in Europe can imitate ; yet they are very 
far from having that fine gloſs and luſtre which the 
French know how to give to their ſilk ſtuffs, In the 
Chineſe manufactures of this ſort, they gild paper on 
one ſide with leaf-gold ; then cut it in long lips, and 
weave it into their ſilks; which makes them with very 
little coſt, look very rich and fine. The ſame long 
ſlips are twilted or turned about ſilk threads, fo arti- 
ficially, as to look finer than gold thread, though it be 
of no great value. 

ATMOSPHERE, a word generally uſed to ſignify 
the whole maſs of fluid — of air, aqueous and 
other vapours, electric fluid, &c. ſurrounding the earth 
to a conſiderable height. | 

The compoſition of that part of our atmoſphere 

operly called air, was till lately very much unknown. 

n former times it was en to be a ſimple, homo- 
encous, and elementary fluid, The experiments of 

r Prieſtly diſcovered, that the pureſt kind of air, 
which he called dephlogiſticated, was in reality a com- 
pound, and might be artificially produced in various 
ways. His firſt conjectures concerning its component 
parts were, that it conſiſted of earth, nitrous acid, and 
phlogiſton, Subſequent experiments rendered theſe 
conjectures dubious; and at laſt it was ſuppoſed that 
dephlogiſticated air is a pure elementary ſubſtance, the 
vivifying principle to animals, and the acidifying prin- 
ciple throughont all nature. This dephlogiſticated 
air, however, is but a ſmall part of the compoſition of 
our atmoſphere, According to the moſt accurate 
computations, the air we uſually breathe is compoſed 
of only one-fourth of this dephlogiſticated air, or per- 
haps leſs; the other three or four parts conſiſting of 
z What Dr Prieſtley calls phlegiſticated, and M. Lavoi- 
Vhlogiſti- fier mephitic air. This by itſelf is abſolutely noxious, 
cated air and exceedingly poiſonous to animals: though it ſeems 
poiſonous only to be negativelyſo; for when mixed in a certain 


1 
Atmo- 
ſphere com- 
poſed of 
two diffe- 


rent fluids, 


to animals, proportion with dephlogiſticated air, it may be breath- 


and dephlo- , 4 
giſticated 
air to vege- 


tables, 


with ſafety, which could not be if it contained any 
ingredient abſolutely unfriendly to the human conſtitu- 
tion, The other part, viz. the pure dephlogiſticated 
air, ſeems to ſtand much in the ſame relation to plants 
that phlogiſticated air does to animals; that is, it 
would prove poiſonous, and deſtroy them if they were 
to depend upon it entirely for their ſubſiſtence ; but as 
they derive their nouriſhment partly from the air and 
partly from the ſoil, it thence happens, that the plants 
which are ſet to grow in dephlogiſticated air do not die 
inſtantly, as animals do in the phlogiſticated kind, but 
3 remain for ſome time weak and ſickly. 
A great The other component parts of our atmoſphere are ſo 
quantity of various, and of ſuch heterogeneous natures, that they 
electric flu- 4g not admit of any kind of definition or analyſis, one 
e only excepted, namely, the electric fid. This we 
—— here know pervades the whole, bat appears to be much more 
F copious in the upper than in the lower atmoſpherical 
regions. Sce ELECTRICITY. To meaſure the abſo- 
lute quantity of this fluid, either in the atmoſphere 
or any other ſubſtance, is impoſſible. All that we can 
know on this ſabje& is, that the electric fluid pervades 
the atmoſphere ; that it appears to be more abundant 
in the ſaperior than the interior regions; that it ſeems 
to be the immediate bond of connection between the 
atmoſphere and the water which is ſuſpended init; and 
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that by its various operations, the phenomena of hail, 
rain, ſnow, lightning, and various other kinds of 
meteors, are occaſioned, Sce Rains, Hair, Sxow, 
&c. 


Various attempts have been made to aſcertain the Calculs. 
height to which the atmoſphere is extended all round tions of the 


the carth. Theſe commenced ſoon after it was diſco- 
vered, by means of the Torricellian tube, that air is a 
gravitating ſubſtance. Thus it alſo became known, 
that a column of air, whoſe baſe is a ſquare inch, and 
the height that of the whole atmoſphere, weighs 15 
pounds ; and that the weight of air is to that of mer- 
cury as 1 to 10, 800: whence it follows, that if the 
weight of the atmoſphere be ſufficient to raiſe a co- 
lamn of mercury to the height of 3o inches, the height 
of the acrial column muſt be 10,800 times as much, 
and conſequently a little more than five miles high. 

It was not, however, at any time ſuppoſed, that this 
calculation could be juſt : for as the air is an elaſtic 
fluid, the upper parts muſt expand to an immenſe bulk, 
and thus render the calculation above related exceed- 
ingly erroneous, By experiments made in different 
countries, it has been found, that the ſpaces which any 
portion of air takes up, are reciprocally proportional to 
the weights with which it is compreſſed. Allowances 
were therefore to be made in calculating the height of 
the atmoſphere. If we ſuppoſe the Yeight of the 
whole divided into innumerable equal parts, the denſity 
of each of which is as its quantity ; and the weight of 
the whole incumbent atmoſphere being alſo as its quan- 
tity ; it is evident, that the weight of the incumbent air 
is every where as the quantity contained in the ſub- 
jacent part; which makes a difference between the 
weights of cach two contiguous parts of air. By a 
theorem in geometry, where the differences of magni- 
tudes are geometrically proportional to the magnitudes 
themſelves, theſe magnitudes are in continual arithme- 
tical proportion; therefore, if, according to the ſuppo- 
ſition, the altitude of the air, by the addition of new 
parts into which it is divided, do continually increaſe in 
arithmetical proportion, its denſity will be diminiſhed, 
or ( which is the ſame thing, its gravity decreaſed) in 
continual geometrical proportion. 

It is now eaſy, from ſuch a ſeries, by making two 
or three barometrical obſervations, and determining 
the denſity of the atmoſphere at two or three different 
ſtations, to determine its abſolute height, or its rarity 
at any aſſignable height. Calculations accordingly 
were made upon this plan ; but it having been found 
that the barometrical obſervations by no means corre- 
ſponded with the ary which, by other experiments, 
the air ought to have had, it was ſuſpected that. the 
upper part of the atmoſpherical regions were not ſub- 
je& to the ſame laws with the lower ones. Philoſo- 


phers therefore had recourſe to another method for de- it deter- 
mined from 


the beg 
ning ane. 
end of t. 
By this method it was light. 


termining the altitude of the atmoſphere, viz. by 2 
calculation of the height from which the light of the 
ſun is refracted, ſo as to become viſible to us before he 
himſelf is ſeen in the heavens. 
determined, that at the height of 45 miles the atmo- 
ſphere had no power of refraction; and conſequently 
beyond that diſtance was either a mere vacuum, or the 
next thing to it, and not to be regarded, | 
This theory ſoon became very generally received 
and the height of the atmoſphere was ſpoken of as fa- 
miliarly 
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miliarly as the height of a mountain, and reckoned to 
— be as Yell e if not more ſo, than the heights 
of moſt mountains are. Very great objections, how- 
Obie&ion ever, Which have never yet been removed, ariſe from 
from the the appearances of ſome meteors, like large globes of 
appearance fire, not unfrequently to be ſeen at vaſt heights above 
of meteors the earth (ſee METEOR). A very remarkable one of 
this kind was obſerved by Dr Halley in the month of 
March 1719, whoſe altitude he computed to have 
been between 69 and 73; Engliſh miles; its diameter 
2800 yards, or upwards of a mile and an half; and its 
velocity about 350 miles in a minute. Others, appa- 
rently of the ſame kind, but whoſe altitude and veloci- 
ty were ſtill greater, have been obſerved : particular] 
4 very remarkable one, Auguſt 18th 1781, whoſe 
diſtance from the earth could not be leſs than 90 miles, 
and its diameter not leſs than the former ; atthe ſame 
time that its velocity was certainly not leſs than 1000 
miles in a minnte. Fire-balls, in appearance ſimilar to 
theſe, though vaſtly inferior in ſize, have been ſome- 
times obſerved at the ſurface of the earth. Of this 
kind Dr Prieſtley mentions one ſeen on board the 
Montague, 4th November 1749, which appeared as 
big as a large millſtone, and broke with a violent ex- 
loſion. 
, From analogical reaſoning, it ſeems very probable, 
that the meteors which appear at ſuch great heights 
in the air are not eſſentially different from thoſe which, 
like the fire-ball juſt mentioned, arc met with on the 
ſarface of the earth. The perplexing circumſtances 
with regard to the former are, that at the great 
heights abovementioned, the atmoſphere ought not to 
have any denſity ſufficient to ſupport flame, or to pro- 
pagate Land; yet theſe meteors are commonly ſuc- 
ceeded by one or more exploſions, nay are ſometimes 
ſaid to be accompanied with a — noiſe as they 
paſs over our heads, The meteor of 1719 was not 
only very bright, inſomuch that for a ſhort ſpace it 
turned night into day, but was attended with an ex- 
ploſion heard over all the iſland of Britain, occaſioning 
a violent concuſſion in the atmoſphere, and ſeemiug to 
ſhake the earth itſelf, That of 1783 alſo, though 
mnch higher than the former, was ſucceeded by ex- 
ploſions ; and, according to the teſtimony of ſeveral 
people, a hiſſing noiſe was heard as it paſſed. Dr 
Halley acknowledged that he was nnable to reconcile 
theſe circumſtances with the received theory of the 
height of the atmoſphere ; as, in the regions in which 
this meteor moved, the air ought to have been 300,000 
times more rare than what we breathe, and the next 
thing to a perfect vacuum. 

In the meteor of 1783, the diſſiculty is ſtill greater, 
as it appears to have been 20 miles farther up in the 
air. Dr Halley offers a conjecture, indeed, that the 
vaſt magnitude of ſuch bodies might compenſate for 
the thinneſs of the medium in which they moved. 
Whether or not this was the caſe, cannot indeed be 
aſcertained, as we have ſo few data to go upon; but 
the greateſt difficnlty is to account for the brightneſs of 
the light. Appearances of this kind are indeed with 

reat 5 attributed to electricity, but the dif- 
Fculty is not thus removed. Though the electrical 
fire pervades with great caſe the vacuum of a common 
air-pump, yet it docs not in that caſe appear in bright 
well defined ſparks, as in the open air, but rather in 
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long ſtreams reſembling the aurora borealis. From Atmo- 
ſome late experiments indeed, Mr Morgan concludes, ſphere. 
that the electrical fluid cannot penetrate a perſect va: 
cuum®, If this is the caſe, it ſhows that the regions * gee Elec 
we ſpeak of are not ſuch a perfect vacuum as can be ta- in- 
artificially made; but whether it is or not, the ex- dex. 
treme brightneſs of the light ſhows that a fluid was 

preſent in thoſe regions, capable of confining and con- 

denſing the electric matter as much as the air does at 

the ſurface of the ground; for the brightneſs of theſe 
meteors, conſidering their diſtance, cannot be ſup 

ſed inferior to that of the brighteſt flaſhes of light- 


ning. 

This being the caſe, it appears reaſonable to conclude Denſity of 
that what is called the denſity of the air does not alto. the air does 
gether keep pace with its gravity. The latter indeed not always 
muſt in a great meaſyre 12 affected by the vapours, — ng 
bat above all by the quantity of the baſis of fixed or 
dephlogiſticated air contained in it : for Mr Kirwan 
has diſcovered that the baſis of fixed air, when depri- 
ved of its elaſtic principle, is not greatly inferior to 
gold in ſpecific gravity ; and we cannot ſuppoſe that 
of dephlogiſticated air to be much leſs. It is poſſible, 
therefore, that pure air, could it be deprived of all 
the water it contains, might have very little gravity ; 
and as there is great reaſon to believe that the baſis of 
dephlogiſticated air is only one of the conſtituent parts 
of water , we ſee an evident reaſon why the air + Sce De- 
ought to become lighter, and likewiſe leſs fit for reſpi- f5/egj/icated 
ration, the higher up we go, though there is a poſſibili- 47, and 
ty that its denſity, or power of ſupporting flame, may ak. 
continue unaltered. 

There are not yet, however, a ſufficient number of 
facts to enable us to determine this queſtion; though 
ſuch as have been diſcovered ſeem rather to favour the 
above conjecture, Dr Boerhaave was of opinion that 
the gravity of the air depended entirely on the watcr 
it contained; and, by means of alkaline ſalts, he was 
enabled to extract as much water from a quantity of 
air as was very nearly equivalent to its weight. By the 
calcination of metals we may extract as much of the 
baſis of dephlogiſticated air from a quantity of atmo- 
ſpherical air as is equivalent to the weight of air loſt. 
Were it poſlible, therefore, to extract the whole of 
this, as well as all other yapours, and to preſerve only 
the claſtic principle, it is highly probable that its pra- 
vity would entirely ceaſe. It has been found by thoſe 
who have aſcended with acroſtatic machines, or to the 
tops of high mountains, that the deplogiſticated air 
is found to be contained in ſmaller quantities in the at- 
moſphere of theſe elevated regions than on the lower 
grounds. It is alſo found, that in ſuch ſituations the 
air is much drier, and parts with water with much 
more difficulty, than on the ordinary ſurface, Salt of 
tartar, for inſtance, which at the foot of a mountain 
will very ſoon run into a liquid, remains for a long 
time expoſed to the air on the top of it, withont ſhow- 
ing the leaſt tendency to deliqueſce. Nevertheleſs, it 
hath never been obſerved that fires did not harn as in- 
tenſely on the tops of the higheſt monntains as on the 
plains. The matter indeed was put to the trial in the 
great eruption of Veſuvius in 1779, where, though the 
lava ſpouted up to the height of three miles above the 
level of the ſca, the uppermoſt parts all the while 
were to appearance as much inflamed as the loweſt. 
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Atmo- The high degree of electricity, always exiſting in 
ſphere. the upper regions of the atmoſphere, maſt of neceſlity 
7X — have a very conliderable influence on the gravity of any 
Gravity of heterogeneous particles floating in it. When we con- 
the upper ſider the effects of the electric fluid upon light bodies 
regions of at the ſarface of the earth, it will readily be admitted, 
the mo- that in thoſe regions where this fluid is very abundant, 
2 the gravity of the atmoſphere may be much diminiſh- 
niſhed by ed without affecting its denſity, We know that it is 
cledricity. the nature of any electrified ſubſtance to attract light 
bodies; and that, by proper management, they may 
even be ſuſpended in the air, without either moving 
np or down for a conſiderable time. If this is the 
caſe with light terreſtrial bodies it cannot be thought 
very improbable that the acrial particles themſelves, 
1. e. thoſe which we call the baſis of dephlogiſticated 
air, and of aqueous or other vapour diffuſed among 
them, ſhould be thus affected in the regions where 
electricity is ſo abundant. From this cauſe, therefore, 
alſo the gravity of the atmoſphere may be affected 
without any alteration at all being made in its denſity ; 
and hence may ariſe anomalics in the barometer hi- 
therto not taken notice of, 

4 It appears, therefore, that the abſolute height of the 
height of atmoſphere is not yet determined. The beginning 
the atmo- and ending of twilight indeed ſhow, that the height 
ſphere un- at which the atmoſphere begins to refract the ſun's 
determined light is about 44 or 45 Engliſh miles. But this may 
not improbably be only the height to which the aque- 
ous vapours are carried: for it cannot be thought any 
unreaſonable ſuppolition, that light is refracted only 
by means of the aqueous vapour contained in the at- 
moſphere ; and that where this ceaſes, it is ſtill capable 
of ſupporting the electric fire at leaſt, as bright and 
ſtrong as at the ſurface, That it does extend mach 
higher, is evident fromthe meteors already mentioned: 
for all theſe are undoubtedly carried _ with the 
atmoſphere ; otherwiſe that of 1783, which was ſeen 
for about a minute, muſt have been left r000 miles to 
the weſtward, by the carth flying out below it in its 

10 annual courſe round the ſun. 
Ofthepreſ- It has already been mentioned, that the preſſure of 
ſure of the the atmoſphere, when in its mean ſtate, is equivalent 
atmoſphere to 4 weight of 15 pounds on every ſquare inch. Hence 


Dr Cotes computed, that the preſſure of the whole am- 


bient fluid upon the earth's ſurface is equivalent to that 
of a globe of lead 60 miles in diameter. Hence alſo 
it appears, that the preſſure upon a human body muſt 
be very conliderable ; for as every ſquare inch of ſur- 
face ſuſtains a preſſure of 15 pounds, every ſquare foot, 
as containing 144 inches, muſt ſaſtain a preſſure of 
2160; and if we ſuppole a man's body to contain 15 
ſquare feet of ſurface, which is pretty near the truth, 
he maſt ſaitain a weight of 32,400 pounds, or 16 tun, 
for his ordinary load. By this enormous preſſure we 
ihw11d undoubtedly be cruſhed in a moment, were not 
«ll parts of our bodies filled either with air or ſome o- 
ther claſtic fluid, the ſpring of which is juſt ſufficient 
tu counterbalance the weight of the atmoſphere, But 
whatever this fluid may be, we are ſure that it is juſt 
able to counterat the atmoſpherical gravity and no 
more; for if any conſiderable preſſure be ſuperadded 
to that of the air, as by going into deep water, or the 
like, it is always ſeverely felt, let it be ever ſo equa- 
ble. If the preſſure of the atmoſphere is taken off 
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from any part of che human body, the hand, for in- as 
ſtance, when put in an open receiver from whence the ſphere. 
air is aftcrwards extracted, the weight of the atmo. - 
ſphere then diſcovers itſelf, and we imagine the hand 
ſtrongly ſucked down into the glaſs. Sce PWEUAA- 
TICS, 

In countries at ſome diſtance from the equator, the y 
preſſure of the atmoſphere varies conſiderably, and thus of the 
produces conſiderable changes on many terreſtrial bo- fur, and 
dies. On the human body the quantity of preſſure it «fc, 
ſometimes varics near a whole tun; and when it is thus 
ſo much diminiſhed, moſt people find ſomething of a 
liſtleſſneſs and inactivity about them. It is ſurpriſing, 
however, that the ſpring of the internal fluid, already 
mentioned, which acts as a counterpoiſe to the atmo- 
ſpherical gravity, ſhould in all caſes ſeem to keep pace 
with it when the preſſure is naturally diminiſhed, and 
even when it is artificially augmented, though not 
when the preſſure is artificially diminiſhed. Thus 
in that kind of weather when the preſſure of the air is 
leaſt, we never perceive our veins to ſwell, or are ſen- 
ſible of any iuward expanſion in our bodies. On the 
contrary, the circulation is languid, and we ſeem ra- ,, 
ther to be oppreſſed by a weight. Even in going up of dif-v. 
to the tops of mountains, where the preſſure in the at- ty of re 
moſphere is diminiſhed more than three times what it ration cn 
uſually is on the plain, no ſuch appearances are ob- te tcp 
ſerved. Some travellcrs indeed have affirmed, that, on = 
the tops of very high mountains, the air is ſo light as 
to occalion a great difficulty of reſpiration, and even 
violent retching and vomiting of blood, It does not 
appear, however, that theſe aſſertions are well found- 
ed, Mr Brydone found no inconvenience of this kind 
ou the top ot mount Ana; nor is any ſuch thing men- 
tioned by Mr Houcl, who alſo aſcended this moun- 
tain. Sir William Hamilton indeed ſays, that he did 
feel a difficulty of reſpiration, independent of any ful- 
phurcous ſtream. But, on the top of a volcano, the 
reſpiration may be affected by ſo many different cauſes, 
that it is perhaps impoſſible to aſſign the true one. The 
French mathematicians, when on the top of 4 very 
high peak of the Andes, did not make any complaint 
of this kind, though they lived there for ſome time. 
On the contrary, they found the wind ſo extremely 


cult, but his 0 became quick, and he was ſcized yjarc . 
with all the ſymptoms of a fever. 


quire four times as long a ſpace to perform ſome ex- 
periments on the top of the mountain as he would 
have done at the foot of it. It muſt be obſerved, how- 
ever, that theſe ſymptoms did not begin to appear ti! 
he had aſcended two miles and a half perpendicular a- 
bove the level of the ſea. The mountain is only about 
a quarter of a mile higher ; and in this ſhort ſpace he 
was reduced to the Hain juſt mentioned. But it 


is improbable that ſo ſmall a difference, even at the gy 
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mo- of his j , ſhould have produced ſuch violent ef- 
ſphere. fets, an other cauſe concurred. A cauſe 
of this kind he himſelf mentions, viz. that the atmo- 
ſphere at the top of the mountain was ſo much im- 
ed with fixed air, that lime-water, expoſed 
io it, quickly became covered with a pellicle occa- 
ſioned by the abſorption of that fluid. Now it is 
known, that fixed air is extremely pernicious to ani- 
mals, and would bring on ſymptoms ſimilar to thoſe 
abovementioned, There is no reaſon, therefore, to 
have recourſe to the rarity of the atmoſphere for ſolvi 
a phenomenon which may more naturally be accounte 
for otherwiſe. 
When the preſſure of the atmoſphere is augmented, 
by deſcending, in the diving- bell, roconſiderable depths 
in the ſea, it does not appear that any inconvenience 


bell are not ſenſible of any 2 as long as they re- 
main in the air, though they feel it very ſenſibly in 

oing into the water: yet it is certain, that the preſ- 
— in both caſes is the ſame; for the whole preſſure 
of the atmoſphere, as well as of the water, is ſuſtained 
by the air in the diving- bell, and conſequently commu- 
nicated to thoſe who ſit in it. 

Bat though artificial compreſſion of the air, as well 
as natural rarefaction, can thus be borne, it is other- 
wiſe with artificial rare faction. Animals in an air- 
pump ſhow uncaſineſs from the very firſt, and cannot 
live for any time in an atmoſphere rarefied artificially 
even as mnch as it appeared to be from the barometer 
14 on the top of Mount Blanc. 

Variation It is not eaſy to aſſign the true reaſon of the varia- 
of the at · tions of gravity in the atmoſphere. Certain it is, how- 
moſpheri- eyer, that they take place only in a very ſmall degree 
cal preſſure uithin the tropics; and ſeem there to depend on the 
e<ounte© heat of the ſun, as the barometer conſtantly ſinks near 
half an inch every day, and riſes again to its former 
ſtation in the night-time. In the temperate zones the 
barometer ranges from 28 to near 31 inches, by its va- 
rious altitudes ſhowing the changes that are about to 
take place in the weather. If we could know, there- 
fore, the latent cauſes by which the weather is influenc- 
ed, we ſhould likewiſe certainly know thoſe by which 
the gravity of the atmoſphere is affected. Theſe are 
particularly explained under the articles Rain, Hair, 
Sxow, WI nos, &c. but in general they may be re- 
duced to two, viz. an emiſſion of latent heat from the 
vapour contained in the atmoſphere, or of electric fluid 
from the ſame, or from the earth. To one or both of 
theſe cauſes, therefore, may we aſcribe the variations 
of the gravity of the atmoſphere : and we ſee that they 
both tend to produce the ſame effe& with the ſolar 
heat in the tropical climates, viz. to rarefy the air, b 
mixing with it or ſetting looſe a non-gravitating fluid, 
which did not act in ſuch large proportion in any par- 
ticular place before. No doubt, the action of the la- 
tent heat and electric fluid is the ſame in the torrid as 
in the temperate zones: but in the torrid zone the ſo- 
lar heat and exceſſive evaporation counteract them; 
ſo that whatever quantities may be diſcharged by the 
exceſſive deluges of rain, &c. which fall in thoſe coun- 
tries, they are inſtantly abſorbed by the abundant fluid, 
and are quickly ready to be diſcharged again; while, in 
the temperate zones, the air becomes ſenſibly lighter, as 
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follows from its increaſe. Thoſe who ſit in the diving- 
cooling liquors, preſerving meat, &c. 
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well as warmer, by them for ſome time before they can Atmo- 
be abſorbed again. - ſphere. 
The variations of heat and cold to which the atmo- — 
ſphere is ſubject, have been the ſubje& of much ſpecu- Variation 
lation. In general they ſeem to depend entirely upon of the heat 
the light of the ſun reflected into the atmoſphere from and cold of 
the earth; and where this reflection is deficient, even the 2tmo- 
though the light ſhould be preſent ever ſo much, the ** 
moſt violent degrees of cold are found to take place. 
Hence, on the tops of mountains, the cold is generally 
exceſſive, though by reaſon of the clearneſs of the at- 
moſphere the light of the ſun falls upon them in 
8 quantity than it can do on an equal ſpace oh 
e plain. In long winding paſſages alſo, ſuch as the 
caverns of Atna and Veſuvius, where the air has room 
to circulate freely, without any acceſs of the ſun, the 
cold is ſcarce tolerable; whence the uſe of theſe for 
16 
The coldneſs of the atmoſphere on the tops of moun- Lambert 
tains has been aſcribed by M. Lambert and De Luc, to and De 
the igneous fluid, or elementary fire, being more rare . 
in thoſe elevated ſituations than on the plains. M. Lam- 011 on — 
bert is of opinion that it is rareſied above by the action tops of 
of the air, and tht below it is condenſed by its own mountains. 
proper weight. He conſiders fire as a fluid in motion, 
the parts of which are ſeparable, and which is rarcfied 
when its velocity is accelerated. He does not decide 
with regard to the identity of fire and light, though 
he ſeems inclined to believe it. M. de Luc compares 
elementary fire to a continuous fluid, whoſe parts are 
condenſed by being mutually compreſſed. He denies 
that fire and light are the ſame; and maintains that 
the latter is incapable, by itſelf, of ſetting fire to bo- 
dies, though it does ſo by putting in motion the igne- 
ous fluid they contain; and that it acts with more force 
near the earth than at a diſtance from its ſurface, by 
reaſon of this fluid, which he calls an heavy and e/aſtic 
one, being more condenſed there than at a greater 
height, 17 
Mr Sauſſure, in treating of this ſubject in his ac - Mr Sauſ- 
count of the Alps, does not conſider fire as a fluid ſo free ſure v ac- 
and detached as to be able either to aſcend with ra- unt. 
_ by its ſpecific levity, or to condenſe itſelf ſenſi- 
ly by its proper weight. He ſuppoſes it to be united 
to bodies by ſo ſtrict an affinity, that all its motions 
are determined, or at leaſt powerfully modified, by that 
affinity. As ſoon therefore as fire, diſengaged 
combuſtion or by any other cauſe, endeavours to diffuſe 
itſelf, all the bodies that come within the ſphere of its 
activity endeavour to attract it; and they abſorb ſach 
uantities of it as are in the direct ratio of their affini- 
tics with it, or in the inverſe ratio of what is neceſſary 
for their equilibrium with the ſurrounding bodies. 
Now it does not appear that in this diſtribution the ſi- 
tuation of places, with regard to the horizon, has any 
other influence than what they receive from the differ- | 
ent currents produced by the dilatation of the air, and 
by the levity which that dilatation produces, The 


aſcent of flame, ſmoke, &c. or of air heated in any 
way, perſuaded the ancients that fire is poſſeſſed of ab- 
ſolute levity, by which it had a tendency to mount up- 
wards. * But theſe effects (ſays he) are owing either 
to the levity of the fluid which conſtitutes flame, or to 
that of air dilated by heat ; and not to the levity of the 
igne- 
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22 fluid, I am, however, ſufficiently convinced, 
that this fluid is incomparably lighter than air, though 
I do not believe that it poſſeſſes the power of aſcending 
in our atmoſphere by virtue of its leviry alone. 

«© The celebrated Bouguer has demonſtrated, by 
principles the moſt ſimple, and moſt univerſally adopt- 
ed, that it is not neceſſary, in order to account for the 
dimination of heat on mountains, to have recourſe to 
hypotheſes that are at beſt donbtfal, The following 
, his explanation of what was felt on the mountains of 

eru. 

It was proper, in order to explain this ſubject, to 
inſiſt on the ſhort duration of the ſun's rays, which 
cannot ſtrike the different ſides of mountains but for a 
few hours, and even this not always. A horizontal 
plain, when the ſun is clear, is expoſed at mid-day to 
the perpendicular and undiminiſhed action of theſe 
rays, while they fall bat obliquely on a plain not mnch 
inclined, or on the ſides of a high pile of ſteep rocks. 
Bot let us conceive for a moment an inſulated point, 
half the height of the atmoſphere, at a diſtance from 
all mountains, as well as from the clonds which float 
in the air. The more a medium is tranſparent, the 
leſs heat it ought to receive by th immediate action 
of the ſun. The free paſſage which a very tranſparent 
body allows to the rays of light, ſhows that its ſmall 

rticles are hardly touched by them. Indeed what 
impreſſion could they make on it when they paſs through 
almoſt without obſtruction? Light, when it conſiſts of 
parallel rays, does not by paſſing through a foot of 
free atmoſpheric air, near the earth, loſe an hundred 
thouſandth part of its force. From this we may judge 
how few rays are weakened, or can act on this fluid, in 
their paſſage throngh a ſtratum of the diameter not of 
an inch or a line, but of a particle, Yet the ſubtilty 
and tranſparency are ſtill greater at great heights, as 
was obvious on the Cordilleras, when we looked at diſ- 
tant objets. Laſtly, the groſſer air is heated below 
by the contact or neighbourhood of bodies of greater 
denſity than itſelf, which it ſurrounds, and on which 
it reits; and the heat may be commnnicated by little 
and little to a certain diſtance. The inferior parts of 
the atmoſphere by this means contract daily a very con- 
ſiclerable degree of heat, and may receive it in propor- 
tion to its denſity or bulk. But it is evident, that the 
ſame thing cannot happen at the diſtance of a league 
and an half or two leagues above the ſurface of the 
carth, although the light there may be ſomething more 
active. The air and the wind therefore muſt at this 
height be extremely cold, and colder in proportion to 
the clevation. 

« Beſides, the heat neceſſary to life is not merely 
that which we receive every inſtant from the ſun. The 
momentary degree of this heat correſponds io a very 
ſmall part of that which all the bodies around us have 
imbibed, and by which ours is chiefly regulated. The 
action of the ſun only ſerves to maintain nearly in the 
ſame ſtate the ſam of the total heat, by repairing thro” 
the day the loſs it ſuſtains throngh the night, and at all 
times, If the addition be greater than the loſs, the 
total heat will increaſe, as it happens in ſummer, and 
it will continue to accumulate in a certain degree ; but 
for the reaſons Gy given, this accumulation can- 
not be very great on the top of a mountain, where the 
ſummit which riſes high, is never of great bulk. The 


618 J 


rors is the ſame at all heights, 


our author procured a burning-glaſs ſo weak that at quallypow- 
erful on the 
tops of 

mountains 


ATM 


loweſt ſtate of the thermometer in every place isalways 
in proportion to the heat acquired by the ſoil; and 


that heat being very ſmall on the top of a mountain, 


the quantity added to it by the ſun during the day 
muſt be comparatively greater; and the accumulated 
heat will be more in a condition to receive increaſe in 
proportion to its diſtance from the degree which it can- 
not paſs. 

« Another particular obſervable on all the high 
places of the Cordilleras, and which depends on the 
ſame cauſe, is, that when we leave the ſhade, and ex- 
poſe ourſelves o the ſunſhine, we feel a much greater 
difference than we do here in our fine days when the 
weather is temperate, Every thing contributes at 
Quito to make the ſun exceedingly powertul: a ſingle 
ſtep from an expoſed place to the ſhade gives the ſen- 
ſation of cold: this would not be the caſe if the quan- 
tity of heat acquired by the ſoil were more 2 = wa 
able. We now alſo ſee why the ſame thermometer, 
put firſt into the ſhade and then in the ſun, does not 
undergo the ſame changes at all times and in all pla- 
ces. In the morning, upon Pinchincha, this inſtrument 
is generally a few degrees below the freezing point, 
which may be reckoned the natural temperature of the 
place; but when during the day we expoſe it to the 
ſun, it is caſy to imagine that the effect muſt be great, 
2 mou more than double in whatever way it is mea- 
ured.“ 

This theory is adopted by M. Sauſſure, who adds 
the following fact to prove that the action of the ſun's 
rays, conſidered abſtractedly, and independent of any 
textrinſic ſource of cold, is as great on mountains as on 
plains; viz. that the power of burning lenſes and mir- 
To aſcertain this fact, 


Geneva it would juſt ſet fire to tinder. This he car- 
ried with ſome of the ſame tinder, to the top of the 
mountain Saleve (a height of 3000 feet) ; where it not 
only produced the ſame effect, but apparently with 

reater facility than on the plain. Being perſuaded 
then, that the principal ſource of cold on the tops of 
high mountains is their being perpetually ſarronnded 
with an atmoſphere which cannot be much heated ei- 
ther by the rays of the ſun on acconnt of its tranſpa- 
rency, or by the reflection of them from the earth by 
reaſon of its diſtance, he wiſhed to know, whether the 
direct ſolar rays on the top of a high mountain had the 
ſame power as on the plain, while the body on which 
they acted was placed in ſuch a manner as to be unaf- 
fected by the ſurrounding air. For this purpoſe he 
inſtituted a ſet of experiments, from which he drew the 
following concluſions, viz. that a difference of 777 toiſes 
in beight, diminiſhes the heat which the rays of the ſun 
are able to communicate to a body expoſed to the ex- 
ternal air, 149 of the thermometer; that it diminiſhes 
the heat of a body partially expoſed, only 629; and that 
it augments by 1 the heat of a third body completely 
defended from the air. 
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Hence it appears that the atmoſphere, though ſo Atmo- 


eſſentially neceflary to the ſupport of fire, is ſome how ſphere eve- 
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or other the greateſt antagoniſt of heat, and moſt ef- 
feQually counteracts the operation of the ſolar rays in 
producing it. This power it ſcems to exert at all diſ- 
tances, at the ſurface as well as in the higher regions, 
From ſome experiments made by MH. Pictet, it appears, 

that 


Atme- 


ſphere- heat, at five 


21 
Is colder 


ATM 


that even in _ expoſed to the rays of the ſun, the 
eet diſtance from the ground, is greater on- 

ly by one or two degrees than at $5o feet above the ſur- 
ace, though the ground was at that time 15 or 20 


very near warmer than the air immediately in contact with it. 
the ſurface Inconſiderable as this difference is, however, it does not 


hold as we go higher up: for if it did, the cold on the 
top of the mountain of Saleve, which is 3000 feet above 
the level of the lake of Geneva, would be 60* greater 
than at the foot it; whereas in reality it is only 10®, In 
the night time the caſe is reverſed ; for the ſtratum of 
air, at five feet from the ground, was found by Mr Pic- 
tet to be colder than that at 50. Beſides this, ditfe - 
rent ſtrata of the atmoſphere are found to poſſeſs very 
different and variable degrees of cold, without any re- 
gard to their ſituation high up or low down. In the 


year 1780, Dr Wilſon of Glaſgow found a very re- 


markable cold exiſting cloſe to the ſurface of the ground ; 
ſo that the thermometer, when laid on the ſurface of 
the ſnow, ſunk many degrees lower than one ſuſpend- 
ed 24 feet above it. It has been likewiſe obſerved, 
that in clear weather, though the ſurface of the earth 
be then moſt liable to be heated by the fun, yet after 
that is ſer, and during the night, the air is coldeſt near 
the ground, and particularly in the valleys. Experi- 
ments on this ſubje& were made for a whole year by 
Mr James Sex, who has given an account of them in 
the 78th volume of the Philoſophical Tranſactions. He 
ſuſpended thermometers (conſtruQted in ſach a manner 
as to ſhow the true maximum and minimum of heat 
that might take place in the obſerver's abſence) in a 
ſhady northern aſpect, and at different heights in the 
open air. One of theſe was placed at the height of 
9 feet, and the other at that of 220 from the nd; 
and the obſervations were continued, with only a few 
days omiſſion, from Iny 1784 to Jily 1785. The 
cateſt variations of heat were in the months of Octo- 
and me: in the former the thermometers general- 
ly differed moſt in the night, and in the latter moſtly 
in the day. From the 25th to the 29th of October, 
the heat below, in the night time, excceded in a 
ſmall degree the heat above; at which time there was 
frequent rain mingled with hail. From the 11th to 
the 14'h, and alſo on the ziſt, there was no varia- 
tion at all; during which time likewiſe the weather 
was rainy: all the reſt of the month proving clear, the 
air below was found colder than that above, ſometimes 
by nine or ten degrees. In the month of J1ne, the 
greateſt variations took _ from the 11th to the 
15th, and from the 25th to the 3oth ; and at both 
theſe times there appeared to be two currents of wind, 
the upper from the ſouth-weſt and the lower from the 
north-eaſt, Sometimes theſe were rendered viſible by 
clouds, in different ſtrata, moving in different directions, 
and ſometimes by clouds moving in a contrary direc- 
tion to a very ſenſible current of air below. On clou- 
dy nights the loweſt thermometer ſometimes ſhowed 
the heat to be a degree or two greater than the upper 
one ; but in the day time the Your below conſtantly 
3 that above more than in the month of Oc- 
tober. 

To determine whether the nocturnal refrigeration 
was augmented by a nearer approach to the earth, two 
thermometers were placed in the midſt of an open 
meadow, on the bank of the river near Canterbury. 


[ 619 ] 


One was placed-on the ground, and the other only ſix Atme- 
feet above it. The thermometer, at ſix feet diſtance here. 
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from the ground, agreed nearly with the former at 
nine feet; but the nocturnal variations were found to 
correſpond entirely with the clearneſs or the cloudineſs 
of the ſky : and though they did not always happen in 
proportion to their reſpective altitndes, yet when the 
thermometers differed in any reſpect, that on the 
ground always indicated the greateſt degree of cold. 
The difference berwixt theſe two thermometers, at 
the ſmall diſtance of ſix feet from each other, being 
found no leſs than three degrees and an half, the num- 
ber of thermometers in the meadow was augmented to 
four. One was ſunk in the ground, another placed 
Juſt upon it, and the third ſaſpended at three feet 
above it. Three others were placed ona riſing ground 
where the land was level with the cathedral tower, and 
about a mile diſtant from it. One of theſe was like- 
wiſe ſunk in the ground, another placed juſt upon it, 
and a third ſuſpended fix feet above it. With theſe 
ſeven thermometers, and the two firſt mentioned, 
which were placed in the city, he continued his obſer- 
vations for 20 days; but as the weather happened to 
be cloudy during the whole of that ſpace, excepting 
for ſeven or eight days, no conſiderable variation hap- 
pened excepting on theſe days. The reſult of the ex- 
periments was, that the cold was generally greater in 
the valley than on the hill ; but the variations between 
the thermometers on the gronnd and thoſe fix feet 
above them, were often as great on the hill as in the 
valley. 
Thus it was perceived that a difference of tempera- 
ture took place at the diſtance of only three ſect from 
the ground ; but the length of the thermometers hi- 
therto made uſe of rendered it impoſſible to make any 
experiment at a ſmaller diſtance. Two new ones, 
therefore, were formed by bending down the large 
tube, the body or bulb of the thermometer, to an ho- 
rizontal paſition, while the ſtem remained in a vertical 
one ; by which method the temperature might be ob- 
ſerved to the diſtance of a ſingle inch. Sometimes, in 
clear weather, theſe two horizontal thermometers were 
placed in the open air, one within an inch of the 
ground, and the other nine inches above it. When the 
variation among the other thermometers was conſi- 
derable, a difterence was likewiſe perceived between 
theſe ; the Jower one ſometimes indicating more than 
two degrees leſs heat than the upper one, though pla- 
ced ſo near each other. 


From theſe experiments Mr Sex concludes, that a _ 
reater diminntion of heat frequently takes place near fions from 
Ss earth in the night-time than at any altitude in the theſe expe» 

atmoſphere within the limits of his inquiry, that is, ments. 


220 feet from the ground; and at ſuch times the great- 
eit degrees of cold are always met with nearcſt the ſur- 
face of the earth. 

This is a conſtant and regular operation of nature, 
under certain circumſtances and diſpoſitions of the at- 
moſphere, and takes place at all ſeaſons of the year; 
and this difference never happens in any conſiderable 
degree but when the air is ſtill, and the ſky perſectly 
unclouded. The moiſteſt vapour, as dews and fogs, 
did not at all impede, bat rather promote, the refrige- 
ration. In very ſevere froſts, when the air frequently 
de poſites a quantity of frozen vapour, it is commonly 
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Atmo- found greateſt ; but the exceſs of heat which in the 
ſphere. day- time was found at the lower ſtation in ſummer, di- 

2; miniſhed in winter almoſt to nothing. 

Mr Dar- It has been obſerved, that a thermometer, included 
win's expe- in a receiver, always ſinks when the air begins to be 
r- on rareſied. A been . 1 8 * 
coie pro- any degree of cold thus pr but from the en 
COT pox. Bee. of the bulb of the thermometer in conſe- 
tion of air, quence of the removal of the atmoſpherical preſſure: 

at from ſome late experiments related, Phil. Tranſ. 
vol. 78. by Mr Darwin, it appears that the atmoſphere 
always becomes warm by compreſſion, and cold by di- 
latation from a compreſſed ſtate. Theſe experiments 
were 

1. The blaſt from an air-gun was repeatedly thrown 
upon the bulb of a thermometer, and it uniformly 
ſunk it about two degrees. In making this experiment 
the thermometer was firmly fixed againſt a wall, and 
the air-gun, after being charged, was left for an 
hour in its vicinity, t hat it might previouſly loſe the 
heat it had acquired in the act of charging: the air 
was then diſcharged in a continued ſtream on the bulb 
of 8 thermometer, with the effect already men- 

ioned. 

2. A thermometer was fixed in a wooden tube, and 
ſo applied to the receiver of an air-gun, that, on 
diſcharging the air by means of a ſcrew preſſing on the 
yalve of the receiver, a continued ſtream of air, at the 
very time of its expanſion, paſſed over the bulb of the 
thermometer. This experiment was four times repeat- 
ed, and the thermometer uniformly ſunk from five to 
ſeven degrees. During the time off condenſation there 
was a great difference in the heat, as perceived by the 
hand, at the two ends of the condeuſing ſyringe : that 
next the air- globe was almoſt paiutul to the touch; and 
the globe itſelf became hotter than could have been 
expected from its contact with the ſyringe. Add 
to this (ſays Mr n that in exploding an air- 

in the ſtream of air always becomes viſible, which 
is owing to the cold then produced precipitating the 
vapour it contained; and if this ſtream of air had 
been previouſly more condenſed, or in greater quanti- 
tz, ſo as not inſtantly to acquire heat from the common 
atinoſphere in its vicinity, it would probably have fall- 
en in ſnow.” 

3. A thermometer was placed in the receiver of an 
or pomp. and the air being haſtily exhauſted, it ſunk 
two or three degrees; but after ſome minutes regain- 
ed its former ſtation, The experiment was repeated 
with a thermometer open at the top, ſo that the bulb 
could not be affected by any diminution of the exter- 
nal preſſure ; but the reſult was the ſame. Both du- 
ring exhauſtion and readmiſſion of the air into the re- 
cciver, a ſteam was regularly obſerved to be condenſed 
on the ſides of the glaſs; which, in both caſes, was 
in a few minutes reabſorbed, and which appeared to 
be precipitated by being deprived of its heat by the ex- 
panded air. 

4. A hole, about the ſize of a crow-quill, was bored 
into a large air- veſſel placed at the commencement of 
the principal pipe of the water-works of Derby. There 
are four pumps worked by a water-wheel, the water of 
: which is firſt thrown into the lower part of this air- 

veſſel, and riſes from thence to a reſervoir about 35 or 
40 feet above the level; ſo that the water in this veſſel 
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is conſtantly in a ſtate of compreſſion, Two thermo- 
meters were previouſly ſuſpended on the leaden air-yeſ- 
ſel, that they might aſſume the temperature of it, and 
as ſoon as the hole above mentioned was opened, had 
their bulbs applied to the ſtream of air which iſſued 
out ; the conſequence of which was, that the mercury 
ſunk four degrees in each, This finking of the mer- 
cury could not be aſcribed ts any evaporation of moj- 
ſture from their ſurfaces, as it was ſeen both in exbauſt- 
ing and admitting the air into the exhauſted receiver 
mentioned in the laſt experiment, that the vapour which 
> oa contained was depolited during its expan- 
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5. There is a curions phenomenon obſerved in the 
fountain of Hiero, conſtructed on a very large ſcale, 
in the Chemnicenſian mines in Hungary. In this ma- 
chine the air, in a large veſſel, is compreſſed by a co- 
lumn of water 260 feet high ; a ſtop- cock is then o- 
pened ; and as the air iſſues with great vehemence, and 
in conſequence of its previous condenſation becomes 
immediately mach expanded, the moiſture it contains 
is not only precipitated, as in the exhauſted receiver 
abovementioned, but falls down in a ſhower of ſnow, 
with iſicles adhering to the noſe of the cock. See 
Phil. Tranſ. vol. 52. 25 
From this phenomenon, as well as the four experi- His conclu- 
ments above related, Mr Darwin thinks “there is ſions with 
good reaſon to conclude, that in all circumſtances oy to 
where air is mechanically expanded, it becomes capa- ©* K of the 
ble of attraQting the fluid matter of heat from other bo- an, 
dies in contact with it. cake. 
« Now, (continues he) as the vaſt region of air 
which ſurrounds our globe is perpetually moving along 
its ſurface, climbing up the ſides of mountains, and de- 
ſcending into the valleys ; as it paſſes along, it muſt be 
perpetually varying the degree of heat according to 
the elevation of the country it traverſes: for, in riſin 
to the ſummits of mountains, it becomes —. 
having ſo much of the preſſure of the ſuperincumbent 
atmoſphere taken away; and when thus expanded, it 
attracts or abſorbs heat from the mountains in conti- 
guity with it; and, when it deſcends into the valleys, 
and is compreſſed into leſs compaſs, it again gives out 
the heat it has acquired to the bodics it comes in con- 
tat with. The ſame thing mult happen to the higher 
regions of the atmoſphere, which are regions of per- 
petual froſt, as has lately been diſcovered by the acrial 
navigators. When large diſtricts of air, from the 
lower parts of the atmoſphere, are raiſed two or three 
miles high, they become ſo much expanded by the 
— diminution of the preſſure over them, and thence 
come ſo cold, that hail or ſnow is produced by the 
38 of the vapour: and as there is, in theſe 
igh regions of the atmoſphere, nothing elſe for the 
expanded air to acquire heat from after it has parted 
with its vapour, the ſame degree of cold continues, till 
the air, on deſcending to the earth, acquires its former 
ſtate of condenſation and of warmth. 
« The Andes, almoſt under the line, reſts its baſe 
on burning ſands; about its middle height is a moſt 
pleaſant and temperate climate covering an extenſive 
plain, on which is built the city of Quito; while its 
forehead is encircled with eternal ſnow, perhaps coc val 
with the mountain. Yet, according to the accounts of 
Don Ulloa, theſe three diſcordant climates ſeldom en- 
croach 
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croach much on each other's territories. The hot 
winds below, if they aſcend, become cooled by their 
expanſion ; and hence they cannot affect the {now u 
on the ſummit ; and the cold winds that ſweep the 
ſummit, become condenſed as they deſcend, and of 
temperate warmth before they r the fertile plains 
of Quito,” 

otwithſtanding all theſe explanations, however, ſe- 


Nill remain yeral very conſiderable difficulties remain with regard 


J 


on the fub- 
ject. 


to the heat and cold of the atmoſphere. That warm 
air ſhould always aſcend ; and thus, when the ſource 
of heat is taken away by the abſence of the fun, that 
the ſtratum of atmoſphere lying immediately next to 
the carth ſhould be ſomewhat colder than that which 
lies a little farther up; is not at all to be wondered at. 
We have an example ſomewhat ſimilar to this in the 
potter's kiln ; where, after the veſſels bave been in- 
tenſely heated for ſome time, and the fire is then 
withdrawn, the cooling always begins at bottom, and 
thoſe that ſtand lowermoſt will often be quite black, 
while all the upper part of the furnace and the veſſels 


next to to it, are of a bright red. It doth not, however, 
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appear, why ſuch degrees of cold ſhould take place at 
the ſurface of the earth as we ſometimes meet with. It 
is, beſides, no uncommon thing to meet with large 
ſtrata in the upper regions of the atmoſphere, remark- 
able for their cold, while others are warmer than thoſe 
at the ſurface ; as we have been aſſured of by the te- 
ſtimony of ſeveral acrial navigators. It is alſo difficult 
to ſee why the air which has once aſcended, and be- 
come rarcfied to any extreme degree, ſhould afterwards 
deſcend among a denſer fluid of ſuperior gravity, 
though indeed the atmoſpherical currents by which 
this fluid is continually agitated may have conſiderable 
effect in this way. See the article WIR DS. See alſo 
HEAT, Corp, CONGELATION, CONDENSATION, &c. 

For the quantity of water contained in the atmo- 
ſphere, ſee the articles Hy GROMETER, CLouDs, V a- 
POUR, &c, For the cauſe of the elaſticity of the at- 
moſphere, ſee ELASTICITY ; and for an explanation of 
its various operations, ſce METEOROLOGY. See alſo 
Hail, Rain, Sxow, &c. 

The uſes of the atmoſphere are ſo many and fo ya- 
rious that it is impoſſible to enumerate them. One of 
the moſt eſſential is its power of giving life to vege- 
tables, and ſupporting that of all animated beings. For 
the lattcr purpoſe however, it is not in all places 
equally proper: we ſhall therefore conclude this article 
with ſome remarks on 

Th: Salubrity of the ATMOSPHERE. 
on the tops of mountains is generally more ſalubrious 
than that in pits. Denſe air indeed is always more 
proper for cancion than ſuch as is more rare; yet 
the air on mountains, though much more rare, is more 
free from phlogiſtic vapours than that of pits. Hence 
it has been found, that people can live very well on the 
tops of mountains, where the barometer ſinks to 15 or 
16 inches. M. de Sauſſure, in his journey upon the 
Alps, having obſerved the air at the foot, on the 
middle, and on the ſummits of various mountains, 
obſerves, that the air of the very low plains ſeems 
to be the leſs ſalubrious ; that the air of very high 
mountains is neither very pure, nor, upon the whole, 
feems ſo fit for the lives of men, as that of a certain 


eight above the level of the ſea, which he eſtimates to 


The air 
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be about 200 or zoo toiſes, that is, about 430 or 6560 Atmo- 


yards. 


ſphere. 


Dr White, in the Ixviiith vol. of the Phil. Tranſ. 


giving an account of his experiments on air made at 
ork, ſays, that the atmoſpherical air was in a very 
bad ſtate, and indeed in the worſt he had ever ob- 
ſerved it, the 13th of September 1777 ; when the 


barometer ſtood at 30.30, the thermometer at 699 ; 


the weather being calm, clear, and the air dry and 
ſaliry, no rain having fallen for above a fortnight. 
2 ſight ſhack of an carthquake was perceived that 

ay. | 

The air of a bed-room at various times, viz. at 
night, and in the morning after ſleeping in it, has been 
examined by various perſons; and it has been general- 
ly found, that after ſleeping in it the air is lefs pure 
than at 7 other time. The air of privies, even in 
calm weather has not been found to be ſo much phlo- 
giſticated as might have been expected, notwithſtand- 
6 diſagreeable ſmell. ' 

"rom this and other obſervations, it is thought that 
the exhalations of human excrements are very little it 
at all injurious, except when they become putrid, or 
proceed from a diſeaſed body; in which caſe they in- 
fe the air very quickly. 


Dr Ingenhouſz, ſoon after he left London, ſent an Dr Ingen- 
account of his experiments made in the year 1779 up- houſz's ca- 
on the purity of the air at ſca and other parts; which periments. 


account was read at the. Royal Society the, 24th of A- 


pril 1780, and is inſerted in the Ixxth vol, of the Phil. 
Tranſ. His firſt obſervations were made on board a 
veilcl in the mouth of the Thames, bewveen Sheeruefs 
and Margate, where be found that the air was purer 
than any other ſort of common air he had met with be- 
fore. He found that the ſea-air taken farther from the 
land, viz. between the Engliſh coaſt and Oſtend, was 
not ſo pure as that tried before; yet this inferior pu- 
rity ſcems not to take place always. The Doctor's 
general obſervations, deduced from his numerous expe- 
riments, are, That the air at ſea, and cloſeto it, is 
in general purer, and fitter for animal life, than the 
air on the land, though it ſeems to be ſubject to ſome 
inconſiſtency in its degree of purity with that of the 
land: That probably the air will be found in ge- 
neral much purer far from the land than near the ſhorc, 
the former being never ſubject to be mixed with land 
air.“ 

The Doctor in the ſame paper tranſcribes a journal 
of experiments, ſhowing the degree of purity of the 
node in various places, and under different cir- 
cumſtances ; which we ſhall inſert here in an abridged 
manner, 


29 
The method uſed in thoſe experiments, was to in- His Journal 
troduce one meaſure of common air into the eudiome- of the pu- 


ter-tube, and then one meaſure of nitrons air. The 
moment that theſe two ſorts of elaſtic flnids came into 
contact, he agitated the tube in the water-trough, and 
then meaſured the diminution, expreſſing it by hun- 
dredth parts of a meaſure; thus, when he ſays that ſuch 
air was found to be 130, it ſignifies, that after mixing 
one meaſure of it with one of nitrous air, the whole 
mixed and diminiſhed quantity was 120 hundredths of 
a meaſure, viz. one meaſure and 30 hundredths of a 
meaſure more. 
The different degrees of ſalubrity of the atmo- 
iphcre, 


M - 


rity of the 
air in diffe- 


rent places. 


Atmo- iphere, as I found it in general in 
ſphere. Southal-Green, ten miles from Lon 
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oy at 


„from june to 
September, lay between 103 and 109. I was ſur- 
pr when, upon my return to town to my former 
odgings in Pall-Mall Court, I found the common air 
purer in general in October than I uſed to find it in 
the middle of ſummer in the country ; for on the 22d 
of October, at nine o'clock in the morning, the wea- 
ther being fair and froſty, I found that one meaſure of 
common air, and one of nitrous air, occupied 100 ſub- 
diviſions in the glaſs-tube, or exactly one meaſure. 
That very day, at two o'clock in the afternoon (it be- 
ing then rainy weather), the air was ſomewhat altered 
for the worle, It gave 102. October the 23d, it 
being rainy weather, the air gave 102. October the 
24th, the weather being ſerene, the air at nine o'clock 
in the morning gave 100. October the 25th, the ſky 
being clondy at 11 o'clock in the morning, the air gave 
102. At 11 o'clock at night, from five different trials, 
it gave 105, October the 26th, the weather being 
very dark and rainy, the air gave 105, as before.” 
he air at Oſtend was found by the Doctor to be 
encrally r g, giving between 94 and 98. At 
rages, the air taken at ſeven o'clock at night gave 
103. November the 8th, the air at Ghent at three in 
the afternoon gave 03. 

November the 12th, the air of Bruſſels at ſeven 
o'clock P. M. gave 105;. The next day the air of 
the lower part of the ſame city gave 106; that of the 
higheſt appeared to be purer, as it gave 104; which 
agrees with the common popular obſervation, Novem- 
ber the 14th, both the air of the higheſt and that of 
the loweſt part of the city appeared to be of the ſame 
goodneſs, giving 103. The weather was froſty. 

November the 22d, the air of Antwerp in the even- 
ing gave 109, ; the weather being rainy, damp, and 
cold, November the 23d, the air of Breda gave 106. 
The next day about 11 o'clock the air gave 102 ; the 
weather being fair, cold, and inclining to froſt. At 
ſeven o'clock it gave 103. Next day, being the 25th, 
the air gave 104 ; the weather being cold and rainy. 
The 26th it gave 103; the weather being very rainy, 
cold, and ſtormy. November the 27th, the air at the 
Moordyke cloſe to the water gave 101; ; the weather 
being fair and cold, but not froſty, This ſpot is rec- 
koned very healthy. November the 28th, the air of 
Rotterdam gave 103 ; the weather being rainy and 
cold, November the 29th, the air of Delft gave 103; 
the weather being ſtormy and rainy. 

November the zoth, the air of the Hague gave 104; 
the weather being cold, and the wind northerly. The 
firſt of December the weather underwent a ſudden 
change ; the wind becoming ſoutherly and ſtormy, and 
the atmoſphere becoming very hot. The day after, 
Fahrenheit's thermometer ſtood at 54%; and ha com- 
mon air being repeatedly and accurately tried gave 
116 ; and that preſerved in a glaſs phial from the pre- 
_ ceding day gave 117; and that gathered cloſe to the 

ſca gave 115. | 

December the 4th, the air of Amſterdam gave 103 ; 
the weather being rainy, windy, and cold. The day 
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after the weather continuing nearly the ſame, the air 
gave 102, December the 1oth, the air of Rotterdam 


Atto. 
ſphere, 


gave 101 ; the weather being rainy. December the ———— 


12th, being in the middle of the water between Dort and 
the Moordyke, the air gave 109 ; the weather being re- 
mark#bly dark, rainy, and windy. December the 13th, 
the air of Breda in the morning gave 109; the weather 
continuing as the day before. And in the afternoon, 
the air gave 106; the weather having cleared up. 
December the 16th, the air of the lower part of the 
city of Antwerp gave 105, that of the higher part 
104 ; the weather — rainy and temperate. Decem- 
ber the 17th, the air of Antwerp gave 107; the wea- 
ther continuing nearly as in the preceding day. De- 
cember the 19th, the air of Bruſſels gave 1cg ; the 
weather being rainy, windy, and rather warm. De- 
cember the 21ſt, the air of Bruſſels gave 106 ; the 
weather being dry and cold. The next day the air 
and weather continued the ſame. December the 23d, 
the air of Mons gave 104; the weather being rainy 
and cold, December the 24th, the air near Bouchain 
gave 104; ; the weather being cloudy and cold. De- 
cember the 25th, the air of Peronne gave 1024 ; the 
weather being froſty. December the 26th, the air of 
Cuvilli gave 103 ; the weather froſty. December the 
27th, the air of Senlis = 1025 ; the weather froſty. 
December the 29th, the air of Paris gave 103 ; the 
weather froſty, 1730, January the 8th, the air of 
Paris gave 100; the weather froſty. January the 3th, 
the air of Paris gave 98 ; hard froſt. 


Thus far with Dr Ingenhouſz's obſervations. His 


A 


apparatus was a very portable one, made by Mr wh which 
Martin, which in reality is the eudiometer-tube and bis <xperi- 


meaſure as uſed by Mr Fontana before he made his 
laſt improvement. The whole of this apparatus 
(ſays Dr N. was packed up in a box about 
ten inches long, five broad, and three and a half high. 
The glaſs- iube or great meaſure, which was 16 inches 
long, and divided in two ſeparate pieces, lay in a ſmall 
compaſs, and could be put together by braſs ſcrews 
adapted to the divided extremities. Inſtead of a water- 
trough, ſuch as is uſed commonly, I made uſe of a 
{mall ronnd wooden tube, &c.“ 

The Abbé Fontana, who has made a great number of 


ment were 


made. 


31 
Fontana's 


very accurate experiments upon this ſubject, gives his 0p1vi010n 


opinion in the following words: “I have not the Icaſt 
heſitation in aſſerting, that the experiments made to 
aſcertain the ſalubrity of the atmoſpherical air in va- 
rious places in different countries and ſituations, men- 
tioned by ſeveral authors, are not to be depended up- 
on; becauſe the method they uſed was far from being 
exact (4), the elements or ingredients for the experi- 
ment were unknown and uncertain, and the reſults very 
different from one another. 

«© When all the errors are corrected, it will be found 
that the difference between the air of one country and 
that of another, at different times, is much leſs than 
what is commonly believed ; and that the great diffe- 
rences found by various obſervers are owing to the fal- 
lacious effects of uncertain methods. This I advance 
from experience; for I was in the ſame error. I found 


very 


—-— 


(a) It is plain that Dr Ingenhouſz's method is not implied in this remark : ſince the Doctor's experiments 
were made long after, and the method uſed by him was properly that of Mr Fontana. 


the ſubjcct. 
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Atmo- very great differences between the reſults of the expe- and which I had preſerved in dry glaſs-bottles accurately Atmo- 
ſphere. riments of this nature which ought to have been ſimi- d. ; ſphere 
—— jr; which diverſitics 1 aitributed to myſelf, rather his difference in the purity of the air at different 4 1 
than to the method I then uſed. At Paris I examined . 


times, Mr Fontana farther remarks, is much greater 
the air of different places at the ſame time, and eſpe - than the difference between the air of the different 
cially of thoſe ſituations where it was moſt ble to 


places obſerved by him : notwithſtanding this great 
change, as he obſerved, and as he was * . Va- 
rious perſans, no particular change of health in the 
444 Id of people, or facility of Freablng, was per- 
ccived. 

Mr Fontana laſtly concludes with obſerving, that 
« Nature is not fo partial as we commonly believe. 
She has not only given us an air almoſt equally good 
every where at every time, but has allowed us a cer- 
tain latitude, or a power of living and being in health 
in qualities of air which differ to a certain degree. By 
this I do not mean to deny the exiſtence of certain 
kinds of noxious air in ſome particular places ; but only 
ſay, that in general the air is good every where, and 
that the ſmall differences are not to be feared ſo much 
as ſome people would make us believe. Nor do I mean 
to ſpeak here of thoſe vapours and other bodies which 
are accidentally joined to the common air in particular 
places, but do not change its nature and intrinſical 
property. This ſtate of the air cannot be known by 
the teſt of nitrous air; and thoſe vapours are to be 
conſidered in the ſame manner as we ſhould conſider fo 
many particles of arſenic ſwimming in the atmoſphere. 
In this caſe it is the arſenic, and not the degenerated 
air, that would kill the animals who ventured to breathe 
it. 

ATOCK, The capital of a province of the ſame 
name in the dominions of the Great Mogul. It is ſeat- 
ed on a point of land where two large rivers meet, and 
is one of the belt fortreſſes the Mogul has; but for- 
merly nobody was permitted to enter it without a paſl- 
port from the Mogul himſelf. E. Long. 72. 10. N. 
Lat. 32. 20, | 

ATOM, in philoſophy, a particle of matter, ſo mi- 
nute, as to admit of no diviſion. Atoms are the mi- 
nima nature, and are conceived as the firſt principles 
or component parts of all phyſical magnitude, 

ATOMICAL ryH1LtosoPHyY, or the doctrine of a- 
toms, 2 ſyſtem which, from the hypotheſis that atoms 
are endued with gravity and motion, accounted for the 
origin and formation of things. This philoſophy was 
firſt broached by Moſchus, ſome time before the Tro- 
Jan war ; but was much cultivated and improved by 
Epicurus ; whence it is denominated the Epicurean phi- 
loſophy. See EPICUREAN. | 

ATONEMENT. See ExPIATION. | 

ATONY, in medicine, a defe& of tone or tenſion, 
or a laxity or debility of the ſolids of the body. 

ATOOJI, one of the Sandwich iſlands, ſituated in 
E. Long. 200. 20. N. Lat. 21. 57. Towards the 
north-eaſt and north-weſt, the face of the eountry is 
ragged and broken ; bnt to the ſomthward it is more 
even, The hills riſe from the ſea-fide with a gentle 
acclivity, and at a little diſtance back are covered with 
wood, Its produce is the ſame with that of the other 


meet with infected air, becauſe thoſe places abounded 


with putrid ſubſtances and impure exhalations ; but 
the differences | obſerved were very ſmall, and much leſs 
than what could have been ſuſpected, for they hardly 
arrived to one-fifticth of the air in the tube. Having 
taken the air of the hill called Mount Valerian, at the 
height of about 500 feet above the level of Paris, and 
compared it with the air of Paris taken at the ſame 
time, and treated alike, I found the former to be hardly 
one-thirtieth better than the latter. 

4% In London I have obſerved almoſt the ſame. The 
air of Iſlington and that of London ſuffered an equal 
diminution by the mixture of nitrous air ; yet the air 
of Iſlington is eſteemed to be much beiter. I have ex- 
amined the air of London taken at different heights 
(for inſtance, in the ſtreet, at the ſecond floor, and at 
the top of the adjoining houſes), and have found it to 
be of the ſame quality, Having taken the air at the 
iron gallery of St Paul's cupola, at the 72 of 313 
feet Sou the ground, and lik wiſe the air of the ſtone 
gallery, which is 202 feet below the other; and ha- 
ving compared theſe two quantities of air with that of 
the ſtreet adjoining, I found that there was ſcarce any 
ſenſible — between them, although taken at 
ſuch different heights, 

« In this experiment a circumſtance is to be conſi- 
dered, which muſt have contributed to render the above- 
mentioned differences more ſenſible : this is, the agita- 
tion of the air of the cupola ; for there was felt a pretty 
briſk wind upon it, which I obſerved to be ſtronger 
and ſtronger the higher I aſcended ; whereas in the 
ſtreet, and indeed in all the ſtreets I paſſed through, 
there was no ſenſible wind to be felt, This experiment 
was made at four in the afternoon, the weather being 
clear. The quickſilver in the barometer at that time 
was 28,6 inches bigh, and Fabrenhcit's thermometer 
ſtood at 54. 

A few lines after, Mr Fontana proceeds thus: 
« From this we clearly ſee, how little the experiments 
hitherto pabliſhed about the differences of common air 
are to be depended upon. In general, I find that the 
air changes from one time to another; ſo that the dif- 
ferences between them are far greater than thoſe of the 
airs of different countries or different heights. For 
inſtance, I have found that the air of London in the 
months of September, October, and November, 1773, 
when treated with the nitroas air, gave II, I, 1,90, and 
II,II, 2,25, which is a mean reſult of many experi- 
ments which differed very little from each other. The 
25th day of November laſt, I found the air for the firſt 
time much better, for it gave II,I 1,80, and II, II, 
2,20; bit the 14th of February 1779, the air gave 
II,I, 1,69, and II,II, 2,21 ; from whence it appears, 
tha! the air of this 14th of February was better than 
it had been ſix months before. There can be no 
doubt of the accuracy of the experiments, becauſe I 
compared the air taken at different times with that 
which I had firſt aſed in the month of September, 


iſlands of this cluſter ; but its inhabitants greatly ex- 
cel the people of all the neighbouring iſlands in the ma- 
nage ment of their plantations. In the low grounds, 
contignous to the bay wherein our navigators anchor- 


ed, 
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ditches ; the fences were formed with a neatneſs ap- 
proaching to elegance, and the roads through them 
were finiſhed in ſuch a manner as would have reflected 
credit even on an European engineer, 

The iſland is about 300 miles in circumference. The 
road, or n which our veſſels occupied, 
is on the ſouth · weſt tide of the iſland, about two leagues 
from the weſt end, before a village named Wymoa. 
As far as was ſounded, the bank was free from rocks; 
except to the caſtward of the village, where there pro- 
jects a ſhoal on which are ſome rocks and breakers. 
This road is ſomewhat expoſed to the trade-wind ; not- 
withſtanding which defect, it is far from being a bad 
ſtation, and greatly ſuperior to thoſe which neceſlity 
continually obliges thips to uſe, in countries where the 
winds are not only more variable but more boiſterons ; 
as at Madeira, Teneriffe, the Azores, &c. The land- 
ing too is not ſo difficult as at moſt of thoſe places ; 
and, unleſs in very bad weather, is always practi- 
cable. The water in the neighbourhood is excellent, 
and may be conveyed with eaſe to the boats. But no 
wood can be cut at any convenient diſtance, unleſs the 
iſlanders could be prevailed upon to part with the few 
etooa trees (cordia ſebeſtina) that grow about their vil- 
lages, or a ſpecies called doe dose, which grows farther 
up the country. The ground, from the wooden par: 
to the ſea, is covered with an excellent kind of graſs, 
about two feet in height, which ſometimes grows in 
tufts, and appeared capable of being converted into 
abundant crops of fine hay, But on this extenſive 
ſpace not even a ſhrub grows naturally. | 

Beſides taro, the ſweet potatoe, and other ſimilar ve- 
getables nſed by our crews as refreſhments, among 
which were at leaſt five or ſix varicties of plantains, 
the iſland produces bread-fruit ; which, however, ſeems 
to be ſcarce. There are alſo a few cocoa palms ; ſome 
yams ; the kappe of the Friendly iſlands, or Virginian 
arum; the etooa tree, and odoriferous gardenia or 
cape jaſmine, Our people alſo met with ſeveral trees 
of the dooe dove, that bear the oily nuts, which are 
ſtack upon a kind of ſkewer and made uſe of as candles, 
There is a ſpecies of ſida, or Indian mallow.; alſo the 
morinda citrifolia, which is here called none; a ſpecies 
of convolvulus ; the ava or intoxicating pepper, be- 
ſides great quantities of gourds. Theſe laſt grow to 
a very large ſize, and are of a remarkable variety of 
ſhapes, which are perhaps the effect of art. 

The ſcarlet birds, which were brought for ſale, were 
never met with alive; but one ſmall one was ſeen, 
about the ſize of a canary hird, of a deep crimſon co- 
lour ; alſo a large owl, two brown hawks or kites, and 
2 wild duck. Other birds were mentioned by the na- 
tives; among which were the otoo, or blueiſh heron, 
and the torata, a ſort of of whimbrel. It is probable that 
the ſpecies of birds are namerous, if we may judge by 
the quantity of fine yellow, green, and ſmall, velvet- 
like, blackiſh feathers uſed upon the cloaks and other 
ornaments worn by theſe people. Fiſh, and other pro- 
ductions of the ſea, were to appearance not various. 
The only tame or domeſtic animals found here were 
hogs, dogs, and fowls, which were all of the ſame kind 
that had been met with at the iflands of the Sonth 
Pacific. There were alſo ſmall lizards, and ſome 


rats. 
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The inhabitants of Atooi are of the middle ſize, and 
in general ſtoutly made. They are neither remarkable 
for a beautiful ſhape nor for ſtriking features. Their 
viſage, particularly that of the women, is ſometimes 
round, but others have it long ; nor can it juſtly be 
ſaid, that they are diſtinguiſhed as a nation by any ge- 
neral caft of countenance, Their complexion is near- 
ly of a nut brown ; but ſome individuals are of a dark- 
er hue. They are far from being ugly, and have, to 
all appearance, few natural deformities of any kind, 
Their ſkin is not very ſoft nor ſhining ; but their eyes 
and teeth are, for the moſt part, pretty good. Their 
hair in general is ſtraight; and though its natural co- 
lour is uſually black, they ſtain it, as at the Friendly 
and other iſlands. They are active, vigorous, and moſt 
expert ſwimmers ; leaving their canoes upon the moſt 
frivolous occaſion, diving under them, and ſwimming 
to others, though at a conſiderable diſtance. Women 
with infants at the breaſt, when the ſurf was ſo high 
as to prevent their landing in the canoes, frequently 
leapt overboard, and ſwam to the ſhore, without en- 
dangering their little ones. They appeared to be of a 
frank, chearfal diſpoſition ; and are equally free from 
the fickle levity which characte rizes the inhabitants of 
Otaheite, and the ſedate caſt which is obſervable among 
many of thoſe of Tongataboo. They ſeem to culti- 
vate a ſociable intercourſe with each other; and, ex- 
cept the propenſity of thieving, which is as it were in- 
nate in moſt of rhe people in thoſe ſeas, they appeared 
extremely friendly. It was pleaſing to obſerve with 
what affection the women managed their infants, and 
with what alacrity the men contributed their aſſiſtance 
in ſuch a tender office ; thus diſtinguiſhing themſelves 
from thoſe ſavages who conſider a wife and a child as 
things rather neceſſary than defirable or worthy of 
their regard and eſteem. From the numbers that were 
ſeen aſſembled at every village in coaſting along, it was 
conjectured that the inhabitants of this ifland are pretty 
numerons, Including the ſtraggling houſes, it was 
computed there might perhaps be, in the whole iſland, 
ſixty ſuch villages as that near which our ſhips anchor- 
cd; and allowing five perſons to each houſe, there 
would be in every village five hundred, or thirty thou- 
ſand upon the iſland. This number is by no means 
exaggerated; for there were ſometimes three thoaſand 
people at leaſt collected upon the beach, when it could 
not be 8 that above a tenth part of the natives 
were preſent. 

ATRA BIL1S, BLACK BILE, OF MELANCHOLY. 
According to the ancients it hath a rwofold origin : 
iſt, From the groſſer parts of the blood, and this they 
called the melancholy humour. 2d, From yellow bile 
being highly concocted. Dr Percival, in his Eſſays 
Med. and Exp. ſuggeſts, that it is the gall rendered 
acrid by a ſtagnation in the gall-bladder, and rendered 
viſcid by the abſorption of its fluid parts. Bile in this 
ſtate diſcharged into the duodenum, occaſions univerſal 
diſturbance and diſorder until it is evacuated ; it oc- 
caſhons violent vomiting, or purging, or both; and pre- 
vious to this the pulſe is quick, the head aches, a deli- 
rium comes on, a hiccongh, intenſe thirſt, inward heat, 
and a fetid breath. Some deſcribe this kind of bile as 
being acid, harſh, corroding, and, when ponred on 
the ground, bubbling up, and raiſing the earth after 
the manner of a ferment. Dr Percival ſays, — 
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by this matter, 

ATRA DIES, in antiquity, denotes a fatal day where- 
on the Romans received ſome memorable defeat. The 
word literally imports a black day; a denomination 
taken from colour, which is the emblem of death 
and mourning, Whence the Thracians had a cuſtom 
of marking all their happy days with white ſtones or 
calculi, and their unhap ays with black ones: 
which they caſt, at the cloſe of each day, into an urn. 
At the perſon's death the ſtones were taken out; and 
from a compariſon of the numbers of each complection, 
a judgment was made of the felicity or infelicity of 
his courſe of life, The diet atræ or artri, were after- 
wards denominated zefaſti, and poſleri. Such in par- 
ticular was the day when the tribunes were defeated 
by the Gauls, at the river Allia, and loſt the ciry ; al- 
ſo that whereon the battle of Cannæ was fought ; and 
ſeveral others marked in the Roman calendar as atre 
or unfortunate. 

ATRACTYLIS, p1sTAFF THISTLE : A genus of 
the polygamia æqualis order, ——_— to the ſynge- 
neſia claſs of plants; and in the natural method rank- 
ing under the 49th order, Compoſitæ-capitatæ. The 
corolla is radiatcd ; and each of the little corollæ of the 
radius has five teeth. 

Specizs. 1. The cancellata, or ſmall enicus, is an 
annual plant riſing about eight or nine inches high, 
with a ſlender ſtem, garniſhed with hoary leaves, hav- 
ing ſpines on their edges. At the top of theſe branches 
are ſent out two or three ſlender ſtalks, cach termina- 
ted by a head of flowers like thoſe of the thiſtle. The 
empalement is curiouſly netted over, and is narrow at 
the top, but ſwelling below; and contains many flo- 
rets of a purpliſh colour. Theſe are each ſucceeded by 
a ſingle downy ſced, which in cold years do not 
ripen in Britain, 2. The humilis, or purple prickly 
enicus, riſes about a foot high, with indented leaves, 
having ſmall ſpines on their edges. The upper part of 
the ſtalk is divided into two or three lender branches, 
each ſupporting a head of purple flowers, having rays 
incloſed in a ſcaly empalement. The flowers appear in 
June ; but unleſs the ſeaſon is warm, the ſeeds 
will not ripen in Britain. 3. The gummifera, or 
prickly gum- bearing cnicus, known among phyſicians 
by the name of carline thiſile, This ſends out many 
narrow leaves, which are deeply ſerrated, and armed 
with ſpincs on their edges. Theſe lie cloſe on the 
ground; and between them the flower is ſituated, 
without a ſtalk, and having many florers incloſed in a 

rickly empalement. Thoſe on the border are white; 

t ſuch as compoſe the diſk are of a yellowiſh co- 
lonr. It flowers in July, but never perfects ſeeds in 
Britain. 

Culture, All theſe plants are natives of the warm 
parts of Europe, as Spain, Sicily, and the Archipelago 
iflands, from whence their ſeeds muſt be procured. 
They miſt be ſown upon an open bed of light earth, 
where the plants are to remain; and when the plants 
come up, they ſhould be thinned, fo as to leave them 
three or four inches aſunder. The roots of the ſecond 
will laſt two or tarce years, and the third is a peren- 
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merly uſed as a warm diaphoretic and alexipharmic ; 
bur it never came much into uſe in Britain, and the 
preſent practice has entirely rejected it. The root is 
about an inch thick, externally of a pale ruſty brown 


Atrat. 
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Atreus. 
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colour, corroded as it were in the ſurface ; and perſo- 


rated with numerous ſmall holes, ſo as to appear worm- 
eaten when cut. It has a ſlrong ſmell ; and aſubacid, 
bitteriſh, and weakly aromatic taſte, Frederic Hoff- 
man the elder relates, that he has obſerved a decoction 
of it in broth to occaſion vomiting. 

ATRETI, in medicine, infants having no perfora- 
tion in the anus, or perſons imperforated in the vagina 
or urethra. 

ATRAGENE, in botany; A genus of the pelyan- 
dria order belonging to the polygamia claſs of plants. 
The calyx has four leaves ; the petals are 12; and the 


ſeeds are candated. There are three ſpecies, all na- 


tives of the caſt. 

ATRAPHAXIS : A genus of the dygnia order, be- 
longing to the hexandria claſs of plants ; and in the 
natural method ranking under the 12th order, Ho/ora- 
ce. The calyx has two leaves; the petals are two, 
and ſinuated; and there is but one ſeed. There are 
two ſpecies, both natives of warm countries, but me- 
riting no particular deſcription. 

ATREBATII, a people of Britain, ſeated next to 
the Bibroci, in part of Berkſhire and part of Oxſord- 
ſhire, This was one of thoſe Belgic colonies which had 
come out of Gaul into Britain, and there retained 
their ancient name. For the Atrebatii were a tribe 
of the Belgz, who inhabited that conntry which is 
now called Artois. They are mentioned by Cæſar 
among the nations which compoſed the Belgic confe- 
deracy againſt him; and the quota of troops which 
they engaged to furniſh on that occaſion was 15,000. 
Comius of Arras was a king or chieftain among the 
Atrebatii in Gaul in Cæſar's time: and he ſeems to 
have poſſeſſed ſome 2uthority, orat leaſt ſome influence, 
over our Atrebatii in Britain ; for he was ſent by 
Cæſar to perſuade them to ſubmiſſion. This circum- 
ſtance makes it probable that this colony of the Atre- 
batii had not been ſettled in Britain very Jong before 
that time, 
tribes which ſubmitted to Ceſar ; nor do we hear of 
any remarkable reſiſtance they made againſt the Ro- 
mans at their next invaſion under Claudius. It is in- 
deed probable, that before the time of this ſecond in- 
vaſion they had been ſubdued by ſome of the neigh- 
bouring ſtates, perhaps by the powerful nation of the 
Cattivellauni, which may be the reaſon they are ſo little 
mentioned in hiſtory, Calliva Attrebatum, mention- 
ed in the ſeventh, twelfth, thirteenth, and fourrcenth 
itinera of Antoninus, and called by Ptolemy Calcua, 
ſeems to have been the capital of the Atrebatii ; 
though our antiquaries differ in their ſentiments about 
the ſituation of this ancient city, ſome of them placing 
it at Wallingford, and others at Ilcheſter, 

ATREUS, in fabulous hiſtory, the ſon of Pelops 
and Hippodamia, and the father of Agamemnon and 
Menclaus, is ſuppoſed to have been king of Mycenz 
and Argos about 1228 years before the Chriſtian æra. 
Fe drove his brother Thyeſtes from court, for having 
a criminal commerce with /Erope his wife; but un- 
derſtanding that he had had two children by her, 
he ſent ſor him again, and made him eat them; at 
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the kingdom of Naples, with the title of a duchy ; it 
is the ſce of a biſhop, and is ſeated on a craggy moun- 
tain, four miles from the Adriatic Sea. E. Long. 13.8. 
N. Lat 42. 45. 

ATRIENSES, in antiquity, a kind of ſervants or 
officers in the great families at Rome, who had the 
care and inſpection of the atria and the things lodged 
therein. 

Theſe are otherwiſe called atriarii, though ſome make 
2 diſtinction between atrienſes and atriarit ; ſuggeſting 
that the latter were an inferior order of ſervants, per- 
haps aſſiſtants of the atrienſes, and employed in the 
more ſervile offices of the atrium, as to attend at the 
door, ſweep the area, &c. 

The artienſes are repreſented as ſeryants of authori- 
ty and command over the reſt: they acted as procura- 
tors, or agents, of their maſter, in ſelling his goods, 
&c, To their care were committed the ſtatues and 
images of the maſter's anceſtors, &c, which were pla- 
ced round the atrium ; and which they carried in pro- 
ceſſion at funerals, &c, 

In the villas, or country-honſes, the atrienſes had 
the care of the other furniture and utenſils, particularly 
thoſe of metal, which they were to keep bright from 
ruſt. Other things they were to hang from time to 
time in the ſun, to keep them dry, &c. They were 
cloathed in a ſhort white linen habit, to diſtingaiſh 
them, and prevent their loitering from home. 

ATRIP, in nautical language, is applied either to 
the anchor or fails. The anchor is atrip, when it is 
drawn out of the ground in a perpendicular direction, 
either by the cable or buoy-rope. The top-ſails are a- 
trip, when they are hoiſted up to the maſt-head, or to 
their utmoſt extent. | 

ATRIPLEX, oRACH, or ARACH : A genus of the 
moncecia order, belonging to the polygamia claſs of 
plants; and, in the natural method, ranking underthe 
12th order, Holoracer. Thecalyx of the hermaphro- 
dite flower has five leaves : there is no corolla ; the 
ſtamina are five, and the ſtylus is bifid ; the ſeed is one, 
and depreſled. 

Species, 1. The hortenſis, or garden orach, was 
formerly cultivated in gardens, and vſcd as a ſubſtitute 
for ſpinage, to which it is (till preferred by ſome, tho” 
in general it is diſliked by the Engliſh; however, it 
ſtill maintains its credit in France, as alſo in the nor- 
thern parts of England. There are three or four varie- 
ties of this plant, whoſe only difference is their colour; 
one is a deep green, another a dark purple, and a third 
with green leaves and purple borders. 2. The halimus, 
or hroad-leaved orach, was formerly cultivated in gar- 
dens as a ſhrub, by ſome formed into hedges, and con- 
ſtantly ſheared to keep them thick: but this is a pur- 
poſe to which it is by no means adapted, as the ſhoots 
grow ſo vigorous, that it is impoſlible to keep the 
hedge in any tolerable order; and, what is worſe, in ſe- 
vere winters the plants arc often deſtroycd. 3. The 
petulacoides, or ſhrubby ſea-orach, grows wild by the 
ſea- ſide in many places of Britain. It is a low under- 
ſnrub, ſeldom riſing above two feet and an half, or at 
moſt three feet high; but becomes very buſhy. This 
may have a place in gardens among other low ſhrubs, 


Culture, xc. The firſt fort is annual, ſo muſt be 
propagated by ſeeds. Theſe are to be ſown at Mi- 
chaclmas, ſoon after the ſeeds are ripe. The plants 
require no other culture than to be kept free from 
weeds, to hoc them when they are about au inch high, 
and to cut them down when they are too thick, ſo as 
to leave them about four inches aſunder. When theſe 
plants are ſown in a rich ſoil, and allowed a good di- 
ſtance from each other, the leaves will grow very large, 
and in this their goodneſs conſiſts. This muſt be eaten 
whilſt it is young ; for when old, the leaves become 
tough, and are good for nothing. This ſpecies is an 
article of the materia medica; a decoction of the leaves 
is recommended in coſtiveneſs, where the patient is of 
a hot bilious diſpoſition.—The ſecond ſort may be pro- 
pagated by cuttings. Theſe are to be planted in any of 
the ſummer months, in a ſhady border; where they 
will ſoon take root, and be fit againſt the following 
Michaclmas to tranſplant into thoſe places where the 
are to remain. —The third ſort requires very little cul- 
ture. It may be alſo propagated from cuttings, and is 
to be planted in a poor gravelly ſoil. 

ATRIUM, in eccleſiaſtical antiquity, denotes an open 
place or court before a church, making part of what 
was called the narthex or antctemple. 

The atrium in the ancient churches was a large area 
or ſquare plat of ground, ſurrounded with a portico or 
cloyſter, ſituate between the porch or veſtible of the 
church, and the body of the church. 

Some have miſtakenly confounded the atrium with 
the porch or veſtible, from which it was diſtin ; others 
with the narthex, of which it was only a part. 

The atrium was the manſion of thoſe who were not 
ſuffered to enter farther into the church. More parti- 
cularly, it was the place where the firſt claſs of peni- 
tents ſtood to beg the prayers of the faithful as they 
went into the church, 

ATRIUM is alſo uſed, in the cannon law, for the ce- 
metry or charch-yard. In this ſenſe we find alaw pro- 
hibiting buildings to be raiſed in atrio eccleſiæ, except 
for the clergy ; which the gloſſary explains thus, id «ft 
in cemeterio, which includes the ſpace of forty paces a- 
round a large church, or thirty round a litile church or 
chapel. 

ATROPA, DEADLY NIGHT-SHADE : A genus of 
the monogynia order, belonging to the pentandria claſs 


light. nine other ſpecies are enumerated by botanical writers, Atropa, 
— rn! a town of Italy, in the farther Abruzzo in but the abovementioned are the — remarkable. — 


of plants; and in the natural method ranking under 


the 25th order, Luride. 
lated ; the ſtamina are diſtant ; the berry is globular, 
and conſiſts of two cells. The ſpecies are five ; of 
which the three following are the moſt remarkable : 
1. The belladonna grows wild in many parts of Britain. 
It hath a perennial root, which ſends out ſtrong herba- 
ceons ſtalks of a purpliſh colour, which riſe to the 
height of four or five feet, garniſhed with entire ob- 
long leaves, which towards autumn change to a pur- 
plith colour. The flowers are large, and come ont 
ingly between the leaves, upon long foot-ſtalks ; bel]. 
ſhaped, and of a duſky colour on the out- ſide, but pur- 
pliſh within. After the flower is paſt, the germen 
turns to a large round berry a little flatted at the top. 
It is firſt green; but when ripe, turns to a ſhining 

black, 


The corolla is campann- 
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kidney - ſhaped ſeeds. 2. The fruteſcens is a native of 
Spain, and riſcs with a ſhrubby ſtem to the height of 
fix or eight feet; dividing into many branches garniſh- 
ed with round leaves, in ſhape like thoſe of the ſtorax 
tree: theſe are placed alternately on the branches. 
The flowers come out between the leaves on ſhort foot- 
ſtalks, ſhaped like thoſe of the former, but much leſs; 
of a dirty yellowiſh colour, with a few brown ſtripes : 
but theſe are never ſucceeded by berries in Britain. 
3. The herbacea, with an herbaceous ſtalk, is a native 
of Campeachy. This hath a perennial root, which 
puts forth ſeveral channelled herbaceous ſtalks riſing 
about two feet; and towards the top they divide into 
two or three ſmall branches garniſhed with oval leaves 
four inches long and three broad, having ſeveral pro- 
minent rranſyerſe ribs on the under ſide. The flowers 
come out from between the leaves on ſhort foot-ſtalks ; 
they are white, and ſhaped like thoſe of the common 
ſort, but ſmaller. It flowers in July and Augnſt, but 
ſeldom ripens its ſruit in Britain. 4. The e ul 
ra, or mandrake, which has been diſtinguiſhed into the 
male and female, The male mandrake has a very large, 
long, and thick root; it is largeſt at the top or head, 
and from thence gradually grows ſmaller, Sometimes 
it is ſingle and undivided to the bottom; but more fre- 
quently it is divided into two or more parts, When 
only parted into two, it is pretended that it reſembles 
the body and thighs of a man. From this root there 
ariſe a number of very long leaves, broadeſt in the 
middle, narrow towards the baſe, and obtuſely pointed 
at the end; they are of a foot or more in length, and 
five inches or thereabouts in breadth; they are of a 
duſky and diſagreeable green colour, and of a very ſœ- 
tid ſmell. The female mandrake perfectly reſembles 
the other in its manner of growth; but the leaves 
are longer and narrower, and of a darker colour, as are 
alſo the ſeeds and roots. It grows naturally in Spain, 
Portugal, Italy, and the Levant. 

Culture. The firſt ſpecies, which is remarkable for 
its poiſonons qualities, is very ſeldom admitted in gar- 
dens, nor ſhonld it ever be cultivatedor allowed to grow 
in thoſe places to which children have acceſs. The 
other kinds are propagated by ſecds, and placed in a 
ſtove, as is requiſite for the more tender plants. 

Qualities, &c. The firſt ſpecies, as we have already 
obſcrved, is a ſtrong poiſon. Mr "y gives a good ac- 
count of the ſymptoms that follow the taking of it in- 
wardly, by what happened to a mendicant friar upon 
his drinking a glaſs of mallow wine in which the herb 
was infuſed. In a ſhort time he became delirions, and 
ſoon after was ſeized with a grining laughter; then 
with ſeveral irregular motions, and at laſt with a real 
madneſs, and ſach a ſtupidity as thoſe have who are 
ſottiſhly drunk: but after all he was cured by a draught 
of vinegar, Buchannan alſo gives an account of the 
deſtruction of the army of Sweno the Dane, when he 
invaded Scotland, by mixing a quantity of the bella- 
donna berries with the drink which the Scots were, 
according to a treaty of truce, to ſupply them with. 
This ſo intoxicated the Danes, that the Scots fell upon 
them in their ſleep, and killed the greateſt part of 
them, ſo that there were ſcarcely men cnough left to 
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carry off their king. There bave alſo been many in- Atrops 


ſtances in Britain of children being killed by eating 
berries of a fine black colour, and about the ſize of a 
ſmall cherry, which are no other than thoſe of bella- 
donna, When an accident of this kind is diſcovered 
in time, a glaſs of warm vinegar will prevent the bad 
effects. 

The third ſpecies has been recommended in caſes of 
barrenneſs, but without foundation. Its freſh root is a 
violent purge, the doſe being from ten grains to twenty 
in ſubſtance, and from halt a dram to a dram in infu- 
ſion, It has been found to do ſervice in hyſteric com- 
plaints; but muſt be uſed with great caution, otherwiſe 
it will bring on convulſions, and many other miſchie vous 
3 It has alſo a narcotic quality. At pre- 

nt only the freſh leaves are ſometimes uſed in ano- 
dyne and emollient cataplaſms and fomentations. It 
uſcd to be an ingredient in one of the old officinal un- 

ents; but both that and the plant itſelf are now re- 
jected from our pharmacopceeias, It ſtill however re- 
tains a place in the foreign ones, and may perhaps be 
conſidered as deſerving farther attention. 

Naturaliſts tell ſtrange ſtories of this plant: but 
ſctting aſide its ſoporiferous virtue, the modern botan- 
iſts will ſcarce warrant any of them, nor even that hu- 
man figure ordinarily aſcribed to its roots, eſpecially 
ſince the diſcovery of the artifice of the Charletans in fa- 
ſhioning it, to ſurpriſe the credulity of the people. The 
figure given in Plate XCI. however, was taken from 
a gennine root. 

Moſes informs us, (Gen. xxx. 14.) that Reuben, 
the ſon of Leah, being in the field, happened to find 
mandrakes, which he brought home to his mother. 
Rachel had a mind to them, and obtained them from 
Leah, upon condition that ſhe Hould conſent that Ja- 
cob ſhould be Leah's bedfellow the night following. 
The term Sum dudaim, here made uſe of by Mo- 
ſes, is one of thoſe words of which the Jews at this 
day do not underſtand the true ſigniſication. Some 
tranſlate it violets, others lillies, or jeſſamine. Junius 
calls it agreeable flowers; Codurquus makes it iruffle, 
or muſhroom ; and Calmet will have it to be the citror, 
Thoſe that would ſupport the tranſlation of mandrakes 
plead, that Rachel being barren, and having a great 
deſire to conceive, coveted Leah's mandrakes, it may 
be preſumed, with a view io its prolific virtues. The 
ancients have given to mandrakes the name of the 
apples of love, and to Venus the name of Mandrage- 
ritis; and the Emperor Julian, in his epiſtle to Ca- 
lixenes, ſays, that he drinks the juice of mandrakes to 
excite amorons inclinations, | 

ATROPHY, in medicine, a diſeaſe, wherein the 
body, or ſome of its parts, does not receive the neceſ- 
ſary nutriment, but waſte and decay inceſſantly. Sce 
MEDICINE-Jndex. 

ATROPOS, in fabulous hiſtory, the name of the 
third of the Parcz, or Fates, whoſe buſineſs it was to 
cut the thread of life. 

. ATTACHMENT, in the law of England, im- 
plics the taking or apprehending a perſon by virtue 


of a writ or precept, It is diſtinguiſhed from an ar- 
reſt, by procecding ont of a higher court by precept 
or writ ; whereas the latter proceeds out of an inferior 
court by precept only. An au lies only to the * 
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attachment by writ differs from diſireſi, in not extend- 


— to lands, as the latter does; nor does a diſtreſs 


touch the body, as an attachment docs. 

ArTAcHMENT out of the Chancery, is obtained upon 
an affidavit made, that the defendant was ſerved with 
a ſubpoena, and made no appearance; or it iſſues upon 
not performing ſome order or decree. Upon the return 
of this attachment by the ſheriff, god uon eft inventus 
in balliva ſia, another attachment, with a proclama- 
tion, iſſues; and if he ſtill refuſes to appear, a commiſ- 
lion of rebellion. 

ATTACHMENT of the Foreſt, is one of the three conrts 
held in the foreſt, The loweſt court is called the court 
of attachment, or wood-mote court ; the mean, ſwan- 
zcte ; and the higheſt, the juftice in eyre's ſeat. The 
court of attachments has its name from the verdurers of 
the foreſt having no other authority in it, but to re- 
ccive the attachments of offenders againſt vert and ve- 
niſon taken by the foreſters, and to emoll them, that 
they may be preſented or puniſhed at the next juſtice 
in eyre's ſeat, This attachment is by three means: 
by goods and chattels ; by body, pledges, or main- 
prize; or by the body only. This court is held every 
40 days throughout the year; and is thence called for- 
ty day's court, 

Foreign Arrac uu vr is an attachment of money or 
goods Pond within a liberty or city, to ſatisfy ſome 
creditor within ſuch liberty or city. By the cuſtom of 
London, and ſeveral other places, a man can attach 
money or goods in the hands of a ſtranger, to ſatisfy 
himſelf, 

ATTACK, a violent attempt npon any perſon or 
thing, an aſlault, or the act of beginning a combat or 
diſpute. 

ATTack, in the military art, is an effort made to 
force a poſt, break a body of troops, &c. 

Arracx of a Seige, is a furious aſſault made by the 
beliegers with trenches, covers, mines, &c. in order 
10 make themſelves maſters of a forireſs, by ſtorming 
one of its ſides, If there are two or three attacks 
made at the ſame time, there ſhould be a communica- 
tion betwixt them. Sce War. 

ATTACOTTI, an ancient people of Britain, men- 
tioned by Ammianus, Marcellinus and St Jerome, as 
well as in the Notitia Imperii. They are repreſented 
as allies and confederates of the Scots and Picts, and 
therefore, probably their neighbours : though their 
preciſe ſituation has not been determined by antiqua- 
ries. 

ATTAINDER, in law. When ſentence of death, 
the moſt terrible and higheft judgment in our laws, is 
pronounced, the immediate inſeparable conſequence by 
the common law is attainder. For when it is now clear 
beyond all diſpute, that the criminal is no longer fit 
to live upon the earth, but is to be exterminated as a 
monſter and a bane to human ſociety, the law ſets a 
note of infamy upon him, puts him out of its protec- 
tion, and takes no farther care of him than barely to 
ſee him executed. He is then called attaint, attinctus, 
flained, or blackened. He is no longer of any credit or 
reputation; he cannot be a witneſs in any court; nei- 
ther is he capable of performing the functions of an- 
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Attach- of a man; whereas an attachment lies often on the 
ment goods only, and ſometimes on the body and gouds. An 


A 'TF 
other man: for, 
he is already dead in law. 


by an anticipation of bis pnniſliment, Arwinder, 
This is after judgment: for Attaint. 


there is great difference between à man cenbled, and 


attainted; though they are frequently through inac- 
curacy coun founded together. After conviction only, 
a man is liable to none of theſe diſabilities: for there 
is ſtill in contemplation of law a poſſibility of his inno- 
cence. Something may be oftered in arreſt of judg- 
ment: the indictment may be erroneous, which will 
render his guilt uncertain, and . 1 the preſent 
conviction may be quaſhed : he may in a pardon, 
or be allowed the benefit of clergy ; both which ſuppoſe 
ſome latent ſparks of merit, which plead in extenuation 
of his fault. But when judgment is once pronounced, 
both law and fact conſpire to prove him completely 
guilty ; and there is not the remoteſt poſlibility left of 
any thing to he faid in his favour, Upon judgment, 
therefore, of death, and not before, the attainder of a 
criminal commences : or upon ſuch circumſtances as 
are equivalent to judgment of death; as judgment of 
outlawry on a capital crime, pronounced for abſcond- 
ing or fleeing from juſtice, which tacitly confeſſes the 
nk And therefore, upon judgment either of out- 
awry, or of death, for treaſon or felony, a man ſhall 
be ſaid to be attainted. 

A perſon attainted of high treaſon forfeits all his 
lands, tenements, and heriditaments; his blood is cor- 
rupted, and he and his poſterity rendered baſe; and 
this corruption of blood cannot be taken off but by act 
of parliament.“ 

Attainders may be reverſed or falſified, (i. e. proved 
to be falſe) by writ or error, or by plea, If by writ 


See the 


articles 
For fetture 
and 


of error, it muſt be by the King's leave, &c.; and % cf 
when by plea, it may be by denying the treaſon, plead- Blood, 


ing a pardon by act of parliament, &c. 

Perſons may be attainted by act of parliament. — 
Acts of attainder of criminals have been paſſed in ſe- 
veral reigns, on the diſcovery of plots and rebellions, 
from the reign of king Charles II. when an act was 
made for the attainder of ſeveral perſons guilty of the 
murder of king Charles J. Among acts of this nature, 
that for attainting Sir John Fenwick, for conſpiring 
againſt king William, is the moſt remarkable; it be- 
ing made to attaint and convict him of high æreaſon 
on the oath of one witneſs, juſt after a law had been 
enacted, © That no perſon ſhould be tried or attaint- 
ed of high treaſon where corruption of blood is in- 
curred, but by the oath of two lawful witneſſes, unleſs 
the party confeſs, ſtand mute, &c.“ Stat. 7 and 8 W. 
III. cap. 3. But in the caſe of Sir John Fenwick, 
there was ſomething extraordinary; for he was in- 
dicted of treaſon on the oaths of two witneſſes, tho” 
but only one could be produced againſt him on his 
trial, 

ATTAINT, is a writ that lies after judgment a- 
gainſt a jury of twelve men that have given falſe ver- 
dict in any court of record, in an action real or per- 
ſonal, where the debt or damages amount to above 40s. 
Stat. 5 and 34 Ed. III. c. 7. It is called attaint, be- 
cauſe the party that obtains it endeavours thereby to 
ſtain or taint the credit of the jury with perjury, by 
whoſe verdict he is grie ved. 

The jury who are to try this falſe verdict muſt be 
twenty-four, and are called the grand jury ; for the => 

wills 


ATT 


be attainted or ſet aſide by an cqual number, nor by 


Arnlicz. leſs indeed than double the former. And ke that brings 


the attaint can give no other evidence to the grand 
jury, than what was originally given to the petit. For 
2s their verdict is now trying, and the queſtion is whe- 
ther or no they did right upon the evidence that ap- 
peared to them, the law adjudged it the higheſt abſur- 
dity to produce any ſubſequent proof upon ſuch trial, 
and to coudemn the prior juriſdiction for not belicyin 
evidence which they never knew. But thoſe again 
whom it is brought are allowed, in the afirmance of 
the firſt verdict, to produce new matter: becauſe the 
petit jury may have formed their verdict upon evidence 
of their own knowledge, which never appeared in court; 
and becauſe very terrible was the judgment which the 
common law inflicted upon them, if the grand jury 
found their verdict a falſe one. The judgment was, 
1. That they ſhould loſe their /iberam /egem, and be- 
come for ever infamous, 2. That they ſhould forfeit 
all their goods and chattels. 3. That their lands and 
tenements ſhould be ſeized into the King's hands. 
4. That their wives and children ſhould be thrown out 
of doors. 5. That their houſes ſhould be raſed and 
thrown down. 6. That their trees ſhould be rooted up. 
7. That their meadows ſhould be plonghed. 8. That 
tkeir bodies ſhonld be caſt into jail. 9. That the party 
ſhould be reſtored to all that he loſt by reaſon of the 
unjuſt verdict. But as the ſeverity of this puniſhment 
had its uſual effect, in ray wary the law from being 
executed, therefore by the ſtatute 11 Hen. VII. c. 24. 
revived by 23 Hen. VIII. c. 3. and made perpetual by 
13 Eliz. c. 25. it is allowed to be brought after the 
death of the party, and a more moderate puniſhment 
was inflicted upon attainted jurors; viz. perpetual in- 
famy, and if the cauſe of action were above L. 40 value, 
a forfeiture of L.20 a-picce by the jurors ; or, if under 
L. 30, then L. 5 a- piece; to be divided between the king 
and the party injured. So that a man may now bring 
an attaint either upon the ſtatute or at common law, 
at his election; and in both of them may reverſe the 
former judgment. But the practice of ſetting aſide 
verdicts upon motion, and granting new trials, has ſo 
ſuperſeded the uſe of both ſorts of attaints, that there 
is hardly any inſtance of an attaint later than the 16th 
century. 

ATTAINT, among farriers, a knock or hurt in a 
horſe's leg, proceeding either from a blow with ano- 
ther horſe's foot, or from an over-reach in froſty wea- 
ther, when a horſe, being rough-ſhod, or having (hoes 
with long caulkers, ſtrikes his hinder feet againſt his 
fore-leg. | 

ATTAINTED, in law, isapplied to a perſon's 
being under attainder. See ATTAINDER. 

ATTALICZ vesrTss, in antiquity, garments made 
of a kind of cloth of gold. They took the denomi- 
nation from Attalus, ſurnamed Philometer, a wealthy 
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Ain wills not that the oath of one jury of twelve men ſhould 
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king of Pergamus, who was the firſt, according 
Pliny, who procured gold to be woven into cloth. 


ATTALUS, the name of ſeveral kings of Pergamus, Attention. 


See PERGAMUs, 

ATTELABUS, in zoology, a genus of inſects 
belonging to the order of coleoptera or beeile-Kkind. 
It has four wings, of which the ſuperior are cruſtaceous, 
and ſcrve as a heath or cover to the inferior, which 
are membranous. The head tapers behind, aud is in- 
clined ; the feelers turn thicker towards the apex. The 
ſpecies are 13; Vix. 1. The coryli is black, with red 
clytra or cruſtaceous wings. 2. The avellana is black, 
with the breaſt, ſeet, and elytra red. 3, The curcu- 
lionoides is black, with red clytra and breaſt. The a- 
bove three ſpecies frequent the leaves of the hazel and 
filbert nut-trees. 4. The ſurinamenſis has a double 
indentation (or two teeth) in the top of the elytra. 
It is a native of Surinam, 5. The penſilvanicus is 
black, with red elytra, a black belt round the middle, 
aud another towards the apex of the elytra. It is a 
native of Philadelphia. 6. The melanurus is black, 
with teſtaceous clytra, black at the apex. It is a na- 
tive of Sweden. 7. The betula has ſaltatory or ſpringy 
legs, and the whole body is of a dark-red colour, Ir 
frequents the leaves of the birch-tree. 8. The formi- 
carius is black, with red elytra, and a double white 
belt towards the baſc. It is a native of Europe. 
9. The fipylus_is green, with a hairy breaſt, and a 
double yellow belt upon the elyira, 10. The apiarins 
is bluiſh, with red elytra, and three black belts, It is 
a native of Germany. 11. The mollis is yellowiſh and 
hairy, with pale elytra, and three belts. It is a native 
of Europe, 12. The ceramboides is of a blackiſh red 
colour, and the elytra is furrowed. It frequents the 
ſpongy beletus, a ſpecies of muſhroom. 13. The bu- 
5 is of a dark - red colour, with a globular 

reaſt, and nervous clytra. It js a native of Europe. 

ATTENTION, a due application of the car, or 
the mind, to any thing ſaid or done, in order to ac- 
quire a knowledge thereof, The word is compounded 
of ad, „to, and tendo, © I ſtretch.” 

Attention of mind is not properly an act of the un- 
derſtanding ; but rather of the will, by which it calls 
the underſtanding from the conſideration of other ob- 
jects, and direQs it to the thing in hand. Neverthe- 
leſs, our attention is not always voluntary : an intereſt- 
ing object ſcizes and fixes it beyond the power of con- 
troul. 

Attention, in reſpedꝭ of hearing, is the ſtretching or 
— of the membrana tympani, ſo as to make it 
more ſuſceptible of ſounds, and better prepared to 
catch even a feeble agitation of the air, Or it is the 
adjuſting the tenſion of that membrance to the degree 
of loudneſs or lowneſs of the ſound to which we are 
attentive, 

According to the degree of attention, objects make 
a ſtronger or weaker impreſſion (a). Attention is re- 
| | 1 85 quiſita 


— 


(a) Bacon, in his natural hiſtory, makes the following obſervations. “ Sounds are meliorated by the inten- 
« fon of the ſenſe, where the common ſenſe is collected moſt to the particular ſenſe of hearing, and the ſight 
* ſuſpended, Therefore ſounds are ſweeter, as well as greater, in the night than in the day; and I ſuppoſe 
they are ſweeter to blind men than to others; and it is manifeſt, that between ſleeping and waking, when 
Hall the ſenſes are bound and ſuſpended, muſic is ſar ſweeter than when one is fully waking.” 


to Attalus 


ALT 


object 
in the field is ſcen diſtinctiy but that ſingly which 
fixes the attention : in a profound reverie - £4 totally 
occupies the attention, we ſcarce ſee what is directly 
before us, In a train of perceptions, no particular 
object makes ſuch a figure as it would do ſingly and 
apart ; for when the attention is divided among many 
objects, no particular object is intitled to a large ſhare. 
Hence, the ſtillneſs of night contributes to terror, 
there being nothing to divert the attention : 


Horror ubique animos, ſimul ipſa ſilentia terrent. Eu. ii. 


Zara. Silence and ſolitude are ev'ry where ! 
Through all the gloomy ways and iron doors 
That hither lead, nor human face nor vice 
Is ſeen or heard. A dreadful din was wont 
To grate the ſenſe, when enter'd here, from ns 
And howls of ſlaves condemn'd, from clink of chains, 
And craſh of ruſty bars and creaking hinges ; 
And ever and anon the fight was daſh'd 
With frightful faces, and the meagre looks 
Of grim and ghaſtly executioners. 
Yet more this ſtillneſs terrifies my ſoul 
Than did that ſcene of complicated horrors. 
Maurakng Bride, act 5. ſc. 3. 


In matters of ſlight importance, attention is moſtly 
directed will; and for that reaſon, it is our own 
fault if trifling objects make any deep impreſſion, Had 
we power equally to with-hold our attention from mat- 
ters of importance, we might be proof againſt any deep 
impreſſion, But our power fails os here : an intereſtin 
object ſeizes and fixes the attention beyond the poſll 
bility of controul; and while our attention is thus for- 
cibly attached to one object, others may ſolicit for ad- 
mittance ; but in vain, for they will not be regarded, 
Thus a ſmall misfortune is ſcarce felt in preſence of a 
greater: 


Lear. Thus think'ſt tis much, that this contentious ſtorm 
Invades us to the ſkin : ſo tis to thee : 
But Where the greater malady is fix'd, 
The leſſer is ſcarce felt. Thou'dſt ſhun a bear; 
But if thy flight lay tow'rd the ing ſea, 
Thou'dſt meet the i' th' mouth. When the mind's free, 
The body's delicate : the tempeſt in my mind 
Doth from my ſenſes take all feeling elſe, | 
Save what beats there, King Lear, at 3. ſc. 5, 


ATTENUANTS, or ATTExvAaTInG Medicines, 
are ſuch as ſubtilize and break the humours into finer 
parts ; and thus diſpoſe them for motion, circulation, 
excretion, &c. 

Attenuating and inciding medicines are of very ex- 
tenſive uſe in phy ſic, and come under different deno- 
minations, according to the different effects they pro- 
duce. Thus, when tenacious and viſcid juices not on- 
ly ſtagnate in the cavities of the veſſels, but obſtruct 
4 minute duQs of the viſcera and emunQorics, theſe 
medicines, by the inciding and attenuating quality, 


diſcharge the humours, and remove the obſtruQions ; - 


for which reaſon they are not improperly called ape- 
rients, 

Attenuants produce ſo great a variety of effects, 
that it is proper we ſhould be well acquainted with 
their ſeyeral kinds, as appropriated to the ſeveral diſ- 
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Attention, quiſue even to the ſimple act of ſeeing: the eye can 
attet uante take in a conſiderable field at one look; but no 
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orders, and know which will prove moſt ſcrviceable in Anenuany 


each, According to Hoffman, the diflolving and at- 
tenuating of viſcid crudities in the ſtomach and prime 
vie, is well anſwered by the roots of arum, acorus, 
pepper, ginger, and the like; as alſo by fal ammo- 
niac, vitriolated tartar, the fixed alkaline ſalts, and 
the ſimple or dulcificd ſpirit of ſalt, When crude and 
unconcocted humours are to be evacuated by ſtool, this 
jutention is very well anſwered by the neutral ſalts, as 
the ſalts of the purging waters, and the /a/ polycreſium, 
with a ſufficient quantity of watery vebicle. 

When viſcid humours, occaſioning diſorders of the 
breaſt, are to be attennated and expeRorated, the in- 
tention is moſt effectually anſwered by elecampane and 
orice roots ; and gum 
benjamin, and balſam of Peru: or by regenerated 
tartar, oxymel of ſanills, a ſolution of crabs eyes in 
1 vinegar, and the ſyrups of tabacco, and the 

ike. 

When the maſs of blood is tainted by thick and te- 
nacious ſordes, and the emunRories are by that means 
obſtructed, and the humours contaminated by a ſaline 
ſulphureous and ſcorbutic dyſcracy, the moſt efficacious 
of the attenuauts are the horſe-radiſh, ſcurvy-graſs, 
water and garden creſſes, muſtard, gum ammoniacum, 
benjamin, myrrh, the oil of fixed nitre, oil of tartar 
per deliguium, ſolutions of nitre, ſpirit of ſal ammoniac, 
ſalt of wormwood with lemon juice, and the ſalts of the 
medicinal waters. 

When grumous or coagulated blood, occaſioned by 
contuſions or blows, is to be attenuated, and again 
diſſolved, the intention is ſure to be anſwered by the 
roots of Solomon's ſcal, vinegar, and crabs eyes, the 
regenerated tartar, and nitre prepared with anti- 
mony. 

And in caſes where the lymph has acquired a pre- 
ternatural thickneſs and viſcidity, eſpecially it from 2 
venereal tain, the curative intention is moſt effectually 
anſwered by gualacum, the acrid tincture of antimony, 
calomel æthiops mineral, and the like; which, when 
ſkilfully uſed, are of ſingular efficacy in diſſolving and 
attenuating the viſcid juices impacted in the glands of 
the liver. | 

ATTENUATION, the a& of attenuating ; that 
is, of making any fluid thinner, and leſs conſiſtent, 
than it was before, The word is compounded of ad to, 
and tenuis thin.“ Attenuation is defined more ge- 
nerally by Chauvin, the dividing - or ſeparating of the 
minute parts of any body, which before, by their mu- 
tual ex, or implication, formed a more continuous 
maſs. Accordingly, among alchemiſts, we ſometimes 
find the word uled for pulverization, or the a& of 
reducing a body into an impalpable powder, by grind- 
ing, pounding, or the like. 

ATTERBURY (Dr Francis), ſon of Dr. Lewis 
Atterbury, was born at Milton in Buckinghamſhire, 
1662 ; educated at Weſtminſter ; and from thence clec- 
ted to Chriſt-Church in Oxford, where he ſoon diſtin- 
guiſhed himſelf by his fine genius and turn for polite 
literature. The year he was made M. A. 1687, he ex- 
erted himſelf in the controverſy with the Papiſts, vin- 
dieated Luther in the ſtrongeſt manner, and ſhowed 
an uncommon fund of learning, enlivened with great 
vivacity. In 1690 he married Miſs Oſborn, a . 

| rela- 


Atterbury 


ammoniacum, myrrh, or 
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ty, bat with little or no fortune, who lived at or in the 
neigbourhood of Oxford. 

In Feb. 1690-1, we find him reſolved “ to beſtir 
kimſelf in bis office in the houſe ;” that of cenſor pro- 
bably, an officer aliar to Chriſt-church) who 
preſides over the claſſical exerciſes; he then alſo held 
the catechetical lecture founded by Dr Buſby. 

About this period it muſt have been that he took or- 
ders, and entered into another ſcene, and another 
ſort of converſation; for in 1691 he was elected lec- 
turer of Sr Bride's church in London, and preacher at 
Bridewell chapel. An academic life, indeed, muſt have 
been irkſome and inſipid to a perſon of his active and 
aſpiring temper. It was hardly pollible that a clergy- 
man of his fine genius, improved by ſtudy, with a 
ſpirir to exert his talents, ſhoald remain Jong unno- 
ticed ; and we find that he was ſoon after appointed 
chaplain to King William and Queen Mary. 

The ſhare he took in the controverſy againſt Bent- 
ley (about the genuineneſs of the Phalaris Epiſtles) is 
now very clearly aſcertained. In one of the letters to 
his noble pupil, dated“ Chelſea 1693, (he ſays), the 
matter had coſt him ſome time and trouble. In laying 
the deſign of the book, in writing above half of it, in 
reviewing a good = of the reſt, in tranſcribing the 
whole, and attending the preſs (he adds), half a year 
of my life went away.“ 

In 1700, a ſtill larger field of activity opened, in 
which Atterbury was engaged four years with Dr 
Wake (afterwards Archbiſhop of Canterbury) and o- 
thers, concerning the Rights, Powers, and Privi- 
leges of Convocations;”” in which, however, the 
truth of the queſton may be ſuppoſed to lie, he diſ- 
played ſo mach learning and ingenuity, as well as zeal 
for the intereſts of his order, that the Lower Houſe 
of Convocation returned him their thanks, and the uni- 
verſity of Oxford complimented him with the degree 
of D. D. January 29, 1700, he was inſtalled arch- 
deacon of Totneſs, being 3 to that dignity by 
Sir Jonathan Trelawny, then Biſhop of Exeter. The 
ſame year he was engaged, with ſome other learned di- 
vines, in reviſing an intended edition of the“ Greek 
Teſtament,” with Greek “ Scholia,” collected chiefly 
from the fathers, by Mr Archdeacon Gregory. At 
this period he was popular as preacher at the Rolls 
Chapel; an office which had been conferred on him by 
Sir John Trevor, a great diſcerner of abilities, in 1699, 
when he reſigned Bridewell, which he had x dark | in 
1693. Upon the acceſſion of Queen Aune in 1702, 
Dr Atterbury was appointed one of her Majeſty's 
chaplains in ordinary; and, in October 1704, was ad- 
vanced to the deanery of Carliſle. About two years 
after this, he was engaged in a diſpute with Mr Hoad- 
ly, concerning the advantages of virtue with regard to 
the preſent life; occaſioned by his ſermon, preached 
Auguſt 30, 1706, at the funeral of Mr Thomas Ben- 
net, a bookſeller. In 1707, Sir Jonathan Trelawny, 
then bilhop of Exeter, appointed him one of the ca- 
nons refidentiaries of that church. In 1709, he was 
engaged ina freſh diſpute with Mr Hoadly, coneern- 
ing © Paſhve Obedience ;” occafoned by his Latin 
Sermon, mitled “ Concio ad Clerum Londinenſem, 
habita in Eccleſia S. Elphegi.” In 1710, came on 
the famous trial of Dr Sachevercll, whoſe remarkable 
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ſpeech on that occaſion was generally ſo 
been drawn up by our author, in conjunction with Dr 
Smalridge and Dr Freind. The ſame year Dr Aiter- 
bury was unanimouſly choſen prolocutor of the Lower 
Houſe of Convocation, and had the chief management 
of affairs in that Houſe, May 11, 1711, he was a 
pointed by the Convocation, one of the committee, for 
comparing Mr Whiſton's doctrines with thoſe of the 
church of England ; and in June following, he had the 
chief hand in drawing up ** A Repreſentation of the 
Preſent State of Religion.” In 1712, Dr Atterbury 
was made dean of Chriſt-Church, notwithſtanding the 
ſtrong intereſt and warm applications of ſeveral great 
men in behalf of his competitor Dr Smalridge. The 
next year ſaw him at the top of his preferment, as 
well as of his reputation : for, in the beginning of June 
1713, the Queen, at the recommendation of Lord 
Chancellor Harcourt, advanced him to the biſhopric 
of Rocheſter, with the deanery of Weſtminſter in com- 
mendam ; he was confirmed July 4, and conſecrated 
at Lambeth next day. 

At the beginning of the ſucceeding reign, his tide 
of proſperity began to turn; and he received a ſen- 
ſible mortification preſently after the coronation of 
King George I. when, upon his offering to preſent 
his Majeſty with a view, no doubt, of ſtanding better 
in his nn) with the chair of State and royal canopy, 
his own perquiſites as dean of Weſtminſter, the offer 
was rejected, not without ſome evident marks of diſ- 
like to his perſon. 

During the rebellion in Scotland, when the Pre- 
tender's declaration was diſperſed, the archbiſhop of 
Canterbury, and the biſhops in and near London, had 
publiſhed a Declaration of the Abhorrence of the pre- 

xhortation to the Clergy and 
Leople to be zealous in the diſcharge of their duties to his 
Majeſty King George but the Biſhop of Rocheſter re- 
ſuſed to ſign it; and engaged biſhop Smalridge in the 
ſame refuſal, on account of ſome refleions it contain” 
ed againſt the high-church party. He appeared gene- 
rally among the proteſtors againſt the mcaſures of the 
miniſtry under the king, and drew up the reaſons of 
the proteſts with his own hand. 

In 1716, we find him adviſing Dean Swift in the 
management of a refractory chapter. April 26, 1722, 
he ſuſtained a ſevere trial in the Joſs of his lady; by 
whom he had four children; Francis, who died an in- 
fant; Oſborn, ſtadent of Chriſt-Church ; Elizabeth, 
who died September 29, 1716. aged 17; and Mary, 
who had been then ſcven years married to Mr Mor- 
rice, 

In this memorable year, on a ſuſpicion of his being 
concerned in a plot in favour of the Pretender, he 
was tended, Auguſt 24, and committed priſoner 
to the tower. © | 

Two officers, the under-ſccretary, and a meſſenger, 
went about two o'clock in the afternoon to the Bi- 
ſhop's honſe in Weſtminſter, where he then was, with 
orders to bring him and his papers, before the conncil. 
He happened to be in his night-gown when they 
came in: and being made acquainted with their buſi- 
neſs, he deſired time to drefs himſelf, In the mean 
time his ſecretary came in; and the officers went to 
ſcarch fer his papers; in the ſealing of which the meſ- 
ſenger brought a paper, which he pretended +44 
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lieving it to be a forged one of his own, delired the 
officers not to do it, and to bear witneſs that the pa- 
per was not found with him. Nevertheleſs they did 
it; and though they behaved themſelves with fone 
reſpect to him, they ſuffered the meſſengers io treat 
him in a very rongh manner, threatening him, if be 
did not make haſte to dreſs himſelf, they would carry 
him away undreſſed as he was. Upon which he order- 
cd his ſecretary to ſce his papers all ſealed up, and 
went himſclf directly to the Cock-pit, where the coun- 
cil waited for him. The behaviour of the meſſengers, 
upon this occaſion, ſeems to have been very unwar- 
rantable, if what the author of & a Letter to the 
Clergy of the Church of England,“ &c. tell us be 
be true, that the perſons, directed by order of the King 
and council, to ſeize his Lordſhip and his papers, re- 
ccived a ſtrict command to treat him with great 
reſpett and reverence, However this was, when he 
came before the council, he behaved with a great deal 
of calinneſs, and they with mach civility towards him. 
He had liberty to ſpeak for himſelf as much as he 
pleaſed, and they liſtened to his defence with a great 
deal of attention; and, what is more unuſual, after he 
was withdrawn, he had twice liberty to re-enter the 
council-chamber, to make for himſeclt ſuch repreſenta- 
tions and requeſts as he thought proper. It is ſaid, 
that, while he was under examination, he made uſe of 
our Saviour's anſwer to the Jewiſh council, while he 
ſtood before them; If I tell you, ye will not believe 
me; and if J alſo aſk you you, ye will not anſwer me, 
nor let me go. After three quarters of an hour's 
{tay at the Cock-pit, he was ſent to the Tower, pri- 
vately, in his own coach, without any manner of noiſc 
or obſervation. 

This commitment of a biſhop, upon a ſuſpicion of 
high treaſon, as it was a thing rarely practiſed ſince 
the Reformation, ſo it occaſioned various ſpeculations 
among the people. Thoſe who were the Biſhop's 
friends, and pretended to the greateſt intimacy with 
him, laid the whole odium of the matter on the mi- 
niſtry, They knew the Biſhop ſo well, they ſaid, his 
love to our conſtitution, and attachment to the Prote- 
ſtant ſacceſſion, his profeſſed abhorence of Popery 
and ſettled contempt of the Pretender, and his caution, 
prudence, and circumſpection, to be ſuch as would 
never allow him to engage in an attempt of ſubverting 

the government, ſo hazardous in itſelf, and ſo repug- 
' nant to his principles; and therefore they imputed 
all to the malice and management of a great miniſter 
of ſtate or two, who were reſolved to remove him, on 
account of ſome perſonal prejudices, as well as the 
conſtant moleſtation he gave them in pariiament, and 
the particular influence and activity he had ſhown in 
the late election. The friends to the miniſtry, on the 
other hand, were ſtrongly of opinion, that the Biſhop 
was ſecretly a favourer of the Pretender's cauſe, and 
had formerly been tampering with things of that na- 
ture, even in the Queen's time, and while his party 
was excluded from power ; but upon their re-admil- 
ſion, had relinquiſhed that purſuit, and his confede- 
rates therein, and became a good ſubject again. They 
urged, that the influence which the late Duke of Or- 
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contrary to his declared ſentiments, and inconfiſtent ——w— 


with that cunning and caution which in other caſes 
he was maſter of. And to obviate the difficulty, ariſ- 
ing from the Biſhop's averſion to Popery, and the 
Pretender's bigotry to that religion, they talked of a 
new-invented ſcheme of bis, not to receive the Pre- 
tender, whoſe principles were not to be changed, but 
his ſon only, who was to be educated a Proteſtant in 
the church of England, and the biſhop to be his guar- 
dian, and Lord Protector of the kingdom, during his 
minority, Theſe, and many more ſpeculations, amuſ- 
ed the nation at that time ; and men, as uſual, judged 
of things by the meaſure cf their own affections and 
prejudices, 

March 23. 1722-3 a bill was brought into the 
Houſe commons, for ** infliting certain pains and 
penalties on Francis Lord biſhop of Rocheſter;” a 
copy of which was ſent to him, with notice that he 
had liberty of council and ſolicitors for making his de- 
fence, Under theſe circumſtances the Biſhop a 
plied, by petition, to the Houſe of Lords, for their 
direction and advice, as to his conduct in this con- 
juncture; and April 4, he acquainted the Speaker of 
the Houſe of Commons, by a letter, that he was de- 
termined to give that houſe no trouble, in relation to 
the bill depending therein; but ſhould be ready to 
make his defence againſt it when it ſhould be argued 
in another Houſe, of which he had the honour to be 
a member. On the gth the bill paſſed the Houſe of 
Commons, and was the ſame day ſent up to the Houſe 
of Lords for their concurrence. 

May 6th, being the day appointed by the Lords for 
the firſt reading of the bill, Biſhop Atterbury was 
brought to Weſtminſter to make his defence. The 
counſel for the Biſhop were, Sir Conſtantine Phipps, 
and William Wynne; Eſq. for the King, Mr Reeve, 
and Mr Wearg. The proceedings continued above a 
week: and on Saturday May 11th, the Biſhop was 
permitted to plead for himſelf. This he did in a very 
eloquent ſpeech; which he feeliugly opens by com- 
plaining of the uncommon ſeverity he had experienced 
in the Tower; which was carried to ſo great a length, 
that not even his ſon-in-law Mr Morrice was permitted 
to ſpeak to him in any nearer mode than ſtanding in 
an open area, while the Biſhop looked out of a two- 
pair- of- ſtairs window, In the courſe of his defence he 
obſerves, Here is a plot of a year or two ſtanding, 
to ſubvert the government with an armed force; an 
invaſion from abroad, an inſurreQion at home: juſt 
when ripe for execution, it is diſcovered ; and twelve 
months atter the contrivance of this ſcheme, no con- 
ſultation appears, no men correſponding together, no 
proviſion made, no arm, no officers provided, not a 
man in arms; and yet the poor biſhop has done all 
this. What could tempt me to ſtep thus out of my way? 
Was it ambition, and a deſire of climbing into a higher 
ſtation in the church ? There is not a man in my office 
farther removed from this than TI am. Was money my 
aim? [ always deſpiſed it too mach, cenſidering what 
occaſion I am now like to have for it: for out of a 
poor biſhopric of L. 500 per annum, I have laid out 
no leſs than L. 1cco towards the repairs of the church 
and epiſcopal palace; nor did I take one ſhilling for 


mond had over him, aſſiſted by his own private ambi- - dilapidations. The reſt of my little income has been 
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. ſpent, as is — 9 as I am a biſhep. Was I in- 
— by any diſlike of the eſtabliſhed religion, and 
ſecretly inclined towards a charch of greater pomp and 


er ? 1 have, my lords, ever ſince I knew what 
— was, op d it;: and the better I knew it, 
che more I ed it. I began my ſtudy in divinity, 


when the Popiſh controverſy grew hot, with that 
immortal book of Tillotſon's, when he undertook 
the Proteſtant cauſe in general; and as ſuch, I eſteem- 
ed him above all. You will pardon me, my lords, if I 
mention one thing : Thirty years ago, I writ in de- 
fence of Martin Luther ; and have preached, expreſſed, 
and wrote to that purpoſe from my infancy ; and what- 
ever happens to me, I will ſaffer any * and, by 
God's grace, burn at the ſtake, rather than depart 
from any material point of the Proteſtant religion as 
profeſſed in the church of England. Once more: 
Can I be ſuppoſed to favour arbitrary power? The 
whole tenor of my life has been otherwiſe : I was al- 
ways a friend to the liberty of the ſubje& ; and, to the 
beſt of my er, conſtantly maintained it. I may 
have been thought miſtaken in the meaſures I took to 
ſupport it ; but it matters not what party I was 
called, ſo my actions are uniform.” Afterwards, 
ſpeaking of the method of proceeding againſt him as 
unconſtitutional, he ſays: © My ruin is not of that 
moment to any number of men, to make it worth 
their while to violate, or even to ſeem to violate, the 
conſtitution in any degree, which they onght to pre- 
ſerve againſt any attempts whatſoever. Though I am 
worthy of no regard, though whatſoever is done to me 
may for that reaſon be looked upon to be juſt ; yer 
your lordſhips will have ſome regard to your own laſt- 
ing intereſt and that of poſterity. This is a proceed- 
ing with which the conſtitution is unacquainted ; which, 
under the pretence of ſapporting it, will at laſt effec- 
rually deſtroy it. For God's ſake, lay aſide theſe ex- 
traordinary proceedings; ſet not up theſe new and 
dangerous precedents. I, for my part, will voluntaril 

and cheerfully go into perpetual baniſhment, and pleaſe 
myſelf that I am in ſome meaſure the occaſion of put- 
ting a ſtop to ſuch precedents, and doing ſome good 
to my country : I will live, wherever I am, prayin 

for its proſperity ; and do, in the words of Father Pau 
to the ſtate of Venice, ſay, Eſto perpetua. It is not 
my departing from it I am concerned for. Let me de- 
part, and let my country be fixed upon the immoveable 
foundation of law and juſtice, and ſtand for ever.”'”— 
After a ſolemn proteſtation of his innocence, and an 
appeal to the Searcher of Hearts for the truth of what 
he had ſaid, he concludes thus: “ If, on any account, 


there ſhall ſtill be thought by your lordfhips to be any 
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I ſhall be thought to be guilty ; if, for any reaſons or 
neceſſity of ſtate, of the wiſdom and juſtice of which I 
am no competent judge, your lordſhips ſhall 
to paſs this bill againſt me; I ſhall diſpoſe myſelf 
9 tacitly to ſubmit to what yon do; 5 
will done: Naked came I out of my mother's 
womb, and naked ſhall I return; and whether he 
4% flag takes away, bleſſed be the name of the 
On Monday the 13th he was carried for the laſt 
time from the Tower to hear the reply of the King's 
counſel to his defence. Theſe were both men of great 
knowledge and ſagacity in law, but of different talents 
in point of eloquence. Their ſpeeches on this occa- 
ſion were made public and they ſeem to have formed 
their“ Replies,” deſignedly, in a different way. The 


former ſticks cloſe to the matter in evidence, and en- 
forces the charge againſt the Biſhop with great ſtrength 
and perſpicuity : The latter anſwers all his objeQions, 


and refutes the arguments brought in his defence, in 
an eaſy ſoft manner, and with great ſimplicity of rea- 
ſoning. Mr. Reeve is wholly employed in facts, in 
comparing and uniting together circumſtances, in or- 
der to corroborate the proofs of the Biſhop's guilt : Mr 
Wearg is chiefly taken up in ſilencing the complaints 
of the Biſhop and his counſel, and replying to every 
thing they advance, in order to — e — 2 
tions of his innocence. The one, in ſhort, poſſeſſes 
the minds of the Lords with ſtrong convictions againſt 
the Biſhop: The other diſpoſſeſſes them of any fa- 
vourable impreſſion that might poſſibly be made upon 
them by the artifice of his defence, And accordingly 
Mr Reeve is ſtrong, nervous, and enforcing ; but Mr 
Wearg, ſmooth, eaſy, and inſinuating, both in the 
manner of his expreſſion and the turn of his periods, 
Mr Wearg pays the higheſt compliments to the Bi- 
ſhop's eloquence : but, at the ſame time, repreſents it 
as employed to impoſe upon the reaſon, and miſguide 
the judgment of his hearers, in proportion as it affected 
their paſſions; and he endeavours to ſtrip the Biſhop's 
defence of all its ornaments and colours of rhetoric, 
On the 15th the bill was read the third time ; and, 
after a long and warm debate, paſſed on the 16th, by 
a majority of 83 to 43. On the 27th the King came 
to the Houſe, and confirmed it by his royal aſſent. 
une 18, 1723, this eminent Prelate, having the day 
fore taken leave of his friends, who, from the time 
of paſſing the bill againſt him to the day of his depar- 
ture, had free acceſs to him in the Tower (s), em- 
barked on board the Aldborough man of war, and 


4L landed 


() The following anecdote was firſt communicated, 
Lord Cheſterfield : “ I went (ſaid Lord Cheſterfield) . 
a large folio Bible, with gilt claſps, lying beſore him upon his 


— 


iy He public by the late Dr Maty, on the credit of 
„ one morning, at Twickenham, and found 
and, as I knew his way of thinking u 


that book, I aſked him, jocoſely, if he was going to write an anſwer to it ? It is a preſent, ſaid he, or rather 
a legacy, from my old friend the Biſhop of Rocheſter. I went to take my leave of him yeſterday in the Tower, 
where I ſaw this Bible upon his table. After the firſt compliments, the Biſhop ſaid to me, © My friend Pope, 
conſidering your infirmities, and my age and exile, it is not likely that we ſhould ever meet again; and there- 
tore I give you this legacy to remember me by it. Take it home with you; and let me adviſe you to abide 
it. — Does your Lordſhip abide by it yourſelf ?*—* I do.“ If you do, my Lord, it is but lately. m 


Atterbury. 
— co 
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landed the Friday following at Calais. When he went 
on ſhore, having been informed that Lord Bolingbroke, 
who had after the riſing of the parliament, received 
the King's pardon, was arrived at the ſame place on 
his return to England, he ſaid, with an air of pleaſan- 
try, „ Then I am exchanged!“ and it was, in the 
opinion of Mr Pope, on the ſame occaſion, „a ſign of 
the nation's being curſedly afraid of being over-run 
with too much politeneſs, when it could not regain one 
reat man, but at the expence of another,” But the 
leverity of his treatment did not ceaſe even with his 
baniſhment. The ſame vindictive ſpirit purſued him 
in foreign climes. No Britiſh ſubje& was even per- 
mitted to viſit him without the king's ſign manual, 
which Mr Morice was always obliged to ſolicit, not 
only for himſelf, but for every one of his family whom 
he carried abroad with him, for which the ſces of of- 
fice were very high. 
When biſhop Atterbury firſt entered npon his ba- 
niſhment, Bruſſels was the place deſtined for his reſi- 
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retire to Paris. There being ſolicited by the friends 
of the Pretender to enter into their negociations, he 
changed his abode for Montpelicr in 1728; and, after 
reſiding there about two years, returned to Paris, 
where he died Feb. 15. 1731-2. The affliction which 
he ſuſtained by the death of his daughter in 1729, was 
thought to have haſtened his own diſlolution. The 
former event he hath himſelf related in a very affecting 
manner, in a letter to Mr, Pope: The earneſt deſire 
of mceting one I _ loved, called me abrupily to 
Montpelier ; where, after continuing two months un- 
der the cruel torture of a fad and fruitleſs expectation, 
I was forced at laſt to take a Jong journey to Toulouſe ; 
and even there I had miſſed the perſou I fought, had 
ſhe not, with great ſpirit and courage, ventured all 
night up the Garonne to ſce me, which ſhe above all 
things deſired to do betore ſhe died . By that means 
ſhe was brought where I was, between ſcven and cight 


of the Britiſh Atterbury, 
miniſters, he was compelled to leave that place, ande 


In 
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I beg to know what new light or arguments have prevailed with you now, to entertain an opinion ſo contrary 
to that which you entertained of that book all the former part of your life?“ — The Biſhop replied, * We have 
not time to talk of theſe things; but take home the book ; I will abide by it, and I recommend you to do fo 
too; and ſo God bleſs you.” | 

Thele anecdotes Mr Nichols has inſerted in the © Epiſtolary Correſpondence,” Vol. II. p. 79. with the pro- 
feſſed view of vindicating Atterbury, in the following words of an ingenius correſpondent : 

« Dr Warton hath revived this ſtory, which he juſtly calls an © uncommon” one, in his laſt © Eſſay on the 
Genius and Writings of Pope.” It was indeed very uncommon ; and I have my reaſons for thinking it equally 
groundleſs and invidious. Dr Warton, though he retails the ſtory from“ Maty's Memoirs, yet candidly ac- 
knowledges, that it ought not to be implicitly relied on. That this caution was not unneceilary, will, I appre- 
hend, be ſufficiently obvious, from the following compariſon between the date of the ſtory itſelf and Mr Pope's 
letters to the Biſhop, | 

« According to Lord Cheſterficld's account, this remarkable piece of converſation took place but a few 
days before the Biſhop went into exile : and it is inſinuated that Mr Pope, till that period, had not even en- 
tertained the ſlighteſt ſuſpicion of his friend's reverence for the Bible: Nay, it is aſſerted, that the very re- 
commendation of it from a quarter ſo unexpected, ſtaggered Mr Pope to ſuch a degree, that in a min- 
pred vein of raillery and ſeriouſneſs, he was very cager 2 the grounds and reaſons of the Biſhop's change 
of ſentiment. 

% Unfortunately for the credit of Lord Cheſterfield and his ſtory, there is à letter on record, that was 
written nine months before this pretended dialogue took place, in which Mr Pope ſeriouſly acknowledged 
the Biſhop's piety and generoſity, in intereſting himſelf ſo zealouſly and affectionately i matters which im- 
mediately related to his improvement in the knowledge of the holy ſcriptures, The paſſage I refer to is a very 
remarkable one: and you will find it in a letter, dated July 27. 1722. It appears undeniably from this leiter, 
that the Biſhop had earneſtly recommended to Mr Pope the ſtndy of the Bible; and bad ſoftened bis zeal with 
an unaſual urbanity and courteſy, in order to avoid the imputation of ill-breeding, and remove all occaſion of 
diſguſt from a mind ſo © trembling alive? as Mr Pope's. I will tranſcribe the paſſage at large. I ought firſt 
to prepare my mind for a better knowledge even of good profane writers, eſpecially ihe moraliſts, '&c. be- 
fore I can be worthy of taſting the Supreme of books, and Sublime of all writings, in which, as in all the 
intermediate ones, you may (if your friendſhip and charity towards me continue ſo far) be the beſt guide to, 
Yours, A. Pore.” 

The laſt letter of Mr Pope to the Biſhop, previons to his going into exile, was written very early in 
June 1723. It muſt have been abont this time that Pope paid his farewel viſit to the Biſhop in the Tower. 

at whether ſuch a converſation as that which hath been pretended actually took place, may be left to 
wa determination of every man of common ſenſe, after comparing Lord Cheſterfic}d's anecdote with Mr. Pope's 
etter. 

«« There muſt have been a miſtake, or a wilful miſrepreſentation ſomewhere. To determine its origin, or to 
mark minutely the various degrees of its progreſs, till it iſſued forth into calumny and falſehood, is impoſſible. 
I have ſimply ſtated matters of fact as they are recorded; and leave it to your readers to ſettle other points not 
quite ſo obvious and indiſputable, as they may think fit. My motives in this very plain relation aroſe from an 
honeſt wiſh to remove unmerited obloquy from the dead. I ſhould fincerely rejoice if the cloud which in other 
reſpects ſtill ſhades the character of this ingenious Prelate could be removed with equal facility and ſucceſs. I 
am, dear Str, your faithful humble ſervant. SAamMvEL BADCOCK.” 
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Atterbury. in the morning, and lived 20 hours afterwards ; which 
= time was not Joſt on either fide, but paſſed in ſuch a 


manner as gave great fatisfaQtion to both, and ſuch as, 
on her part, every way became her circumſtances and 
character: For ſhe had her ſenſes to the very laſt 
aſp, and exerted them to give me, in thoſe few 
ours, greater marks of duty and love than ſhe had 
done in all her lifetime, though ſhe had never been 
wanting in either. The laſt words ſhe ſaid to me were 
the kindeſt of all; a reflection on the goodneſs of 
God, which had allowed us in this manner to meet 
once more, before we parted for ever. Not many mi- 
nutes after that, ſhe laid herſclf on her pillow, in a 
ſleeping poſture, 
Placidaque ibi demum morte quievit. 

adge you, Sir, what I felt, and ſtill feel on this occa- 
ion, and ſpare me the trouble of deſcribing it. At 
my age, under my infirmities, among utter ſtrangers, 
how ſhall I find out proper reliefs and ſupports ? I can 
have none, but thoſe with which reaſon and religion 
furniſh me; and thoſe 1 lay hold on, and graſp as faſt 
as I can. I hope that he who laid the burden upon 
me (for wiſe and good purpoſes no doubt) will enable 
me to bear it in like manner as I have borne others, 
with ſome degree of fortitude and firmneſs.” 

How far the Biſhop might have been attached in 
his inclinations to the Stuart family, to which he 
might be led by _ 1 of education, and 
the divided opinions of the times, it is not 3 
here to enquire: But that he ſhould have been wea 
enough 1o engage in a plot ſo inconſiſtent with his ſta- 
tion, and fo clumſily deviſed (to ſay the leaſt of it, and 
without entering into his ſolemn aſſeveration of inno- 
cence), is utterly inconſiſtent with that cunning which 
his enemies allowed him. The Duke of Wharton, it 
is well known, was violent againſt him, till convinced 
by his unanſwerable reaſoning. | 

It has been ſaid that Atterbury's wiſhes reached to 
the bithopric of London, or even to York or Canter- 


bury. But thoſe who were better acquainted with his 


views, knew that Wincheſter would have been much 
more deſirable to him than either of the others. And 
there are thoſe now living, who have been told from 
reſpectable authority, that that biſhopric was offered 
o him whenever it ſhquld become vacant (and till that 
event ſhould happen a penſion of L.5000 a- year, be- 
ſides an ample proviſion for Mr Morice), if he would 
ceaſe to give the oppoſition he did to Sir Robert Wal- 
pole's adminiſtration, by his ſpeeches and proteſts in 
the Houſe of Lords. When that offer was rejected 
by the Biſhop, then the contrivance for his ruin was 
determined on. 

In his ſpeech in the Houſe of Lords, the Biſh 
mentions his being“ engaged in a correſpondence wit 
two learned men (Biſhop Potter and Dr Wall), on 
ſettling the times of writing the four goſpels. Part 
of this correſpondence is ſtill in being, and will ſoon 
be publiſhed. The ſame ſubject the Biſhop purſued 
during his exile, having confalted the learned of all 
nations, and had nearly bronght the whole to a con- 
cluſion when he died. Theſe laudable labours are an 
ample confutation of Biſhop Newton's aſſertion, that 
Atterbury © wrote little whilſt in exile but a few cri- 
ticiſms on French authors,” 


His body was brought over to England, and in- 


- 


e 
terred on the 12th of May following in Weſimiuſter Atterbury. 
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abbey, in a vault which in the year 1722 had been 
ee by his directions. There is no memorial over 

is grave: nor could there well be any, unleſs his 
friends would have conſented (which it is moſt pro- 
bable they refuſed to do) that the words implying him 
to have died biſhop of Rocheſter ſhould have been o- 
mirted on his tomb, | : 

Some time before his death, he publiſhed a vindica- 
tion of himſelf, Biſhop Smalridge, and Dr Aldrich, 
from a charge brought againſt them by Mr Oldmixon 
of having altered and interpolated the copy of Lord 
Clarendon's “ Hiſtory of the Rebellion,” Biſhop 
Atterbury's © Sermons” are extant in four volumes in 
octavo: thoſe contained in the two firſt were publiſhed by 
himſelf, and dedicated to his great patron Sir Jonathan 
Trclawny biſhop of Wincheſter ; thoſe in the two laſh 
were publiſhed after his death by Dr Thomas Moore 
his Lordſhip's chaplain. Four admirable © Viſitation 
— 7 8 accompany his © Epiſtolary Correſpon- 

ence.” 

As to Biſhop 8 character, however the 
moral and political part of it may have been different- 
ly repreſented by the oppoſite parties, it is univerſally 
agreed, that he was a man of great learning and un- 
common abilities, a fine writcr, and a moſt excellent 

reacher, His learned friend Smalridge, in the ſpeech 
e made when he preſented him io the Upper Houſe 
of Convocation, as prolocutor, ſtyles him Vir in 
nullo literarum genere hoſpes, in pleriſque artibus et 
fludiis diu et feliciter exercitatus, in maxime per felis 
literarum diſciplinis perfef{iſiimus. In his controverſial 
writings, he was ſometimes too ſevere npon his adver- 
fary, and dealt rather too much in ſatire and invective: 
but this his panegyriſt imputes more to the natural 
fervour of his wit than to any bitterneſs of temper or 
prepenſe malice. In his ſermons, however, he is nor 
only every way unexceptionable, but highly to be com- 
mended. The truth is, his talent as a preacher was 
ſo excellent and remarkable, that it may not impro- 
perly be ſaid, that he owed his preferment to the pul- 
pit ; nor any hard matter to trace him, through his 
writings, to his ſeveral promotions in the church, We 
ſhall conclude Biſhop Atterbury's character, as a 
preacher, with the encomium beſtowed on him by the 
author of“ the Tatler;“ who, having obſerved that 
the Engliſh clergy too much neglect the art of ſpeak- 
ing, makes a particular exception with regard to our 
prelate ; who, ſays he, © has ſo particular a regard to 
his congregation, that he aommits to his memory what 
he has to fay to them; and has ſo ſoft and grace- 
ful a behaviour, that it muſt attract your attention, 
His perſon (continues this author), it is to be confeſ- 
ſed, 1s no ſmall recommendation ; but he is to be high- 
ly commended for not loſing that advantage, and add- 
ing to propriety of ſpeech (which might paſs the cri- 
ticiſm of Longinns) an action which would have been 
approved by Demoſthenes. He has a pecnliar force in 
his way, and has many of his audience, who could 
not be intelligent hearers of his diſcourſe were there 
no explanation as well as grace in his adion. This 
art of his is uſed with the moſt exact and honeſt ſxill. 
He never attempts your paſſions, till he has convinced 
your reaſon. All the objections which you can form 
are laid open and diſperſed before he uſcs the leaſt ve- 
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hemence in his ſermon ; but when he thinks he has 
your head, be very ſoon wins your heart, and never 
pretends to ſhow the beauty of holineſs, till he has 
convinced you of the truth of it.” —In his letters to 
Pope, &c. Biſhop Atterbury appears in a pleaſing light, 
both as a writer and as a man. In caſe and elegance 
they are ſuperior to thoſe of Pope, which are more 
ſtudied. There are in them ſeveral beautiful references 
to the claſſics. The Biſhop excelled in his alluſions to 
ſacred as well as profane authors. 

ATTESTATION, the act of affirming or wit- 
neſſing the truth of ſomething, more eſpecially in 
writing. 

ATTIC, any thing relating to Attica, or to the city 
of Athens : thus Attic falt, in philology, is a delicate 
poignant ſort of wit and humour pecnliar to the Athe- 
nian writers; Attic witneſs, a witneſs incapable of 
corruption, &c. 

Arric Order. Sec ARCHITECTURE. 

Arric Baſe, a peculiar kind of baſe uſed by the 
ancient architects in the Ionic order; and by Palladio, 
and ſome others, in the Doric. 

Arric Stery, in architecture; a ſtory in the upper 
part of a houſe, where the windows are uſually ſquare. 

ATTICA, an ancient kingdom of Greece, ſituated 
along the north coaſt of the gulph of Saron, bounded 
on + weſt by Megara, mount Cithæron, and part of 
Bceotia ; on the north by the gulph of Euripus, now 
Stretto di negro ponte, and the reſt of Bœotia; and on 
the caſt by the Europins. It extended in length from 
north-weſt to ſouth-eaſt about 60 miles; its breadth 
_—_ north to ſouth was 56, decreaſing as it approached 
the ſea, 

The ſoil of this country was naturally barren and 
craggy, though by the induſtry of its inhabitants it 
produced all the neceſlaries of life, On this account 
Attica was leſs expoſed to invaſions than other more 
fertile countries ; and hence it preſerved its ancient in- 
habitants beyond all the other kingdoms in its neigh- 
bonrhood ; ſo that they were reputed to be the ſpon- 
taneous productions of the ſoil ; and as a badge of this, 
Thucydides tells us, they wore golden graſshoppers in 
their hair. 

The chief citics in the kingdom of Attica were A- 
thens the capital; next to it Eleuſis, ſituated on the 
ſame gulph, near the coaſts of Megara ; and next to 
that Rhamnus, famed for the temple of Amphiaraus 
and the ſtatue of the goddeſs Nemeſis. 

The firſt king of this country, of whom we have any 
diſtin account, was Cecrops. Others indeed are ſaid 
to have reigned before him, particularly one Actæus, 
whoſe daughter Cecrops married, and in her right laid 
the foundation of his new monarchy. Cecrops is ſaid 
to have been the firſt who deified Jupiter, ſet up altars 
and idols, and inſtituted marriage among the Greeks. 
He is likewiſe affirmed to have taught his ſubjects navi- 
gation ; and for the better adminiſtration of juſtice, and 
promoting intercourfe among them, to have divided 
them into the firſt four tribes, called Cecropis, Autoch- 
ton, Aftea, and Paralia ; and he is alſo by ſome ſaid 
to be the founder of the Areopagus. From this monarch 


the Athenians affected to call themſelves Cecropide till 


the reign of Erecthens their ſixth king, after whom 
they took the name of Erecthydæ. 


Cecrops dying after the reign of 50 years, left three 
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daughters ; by marrying one of which, probably, Cra- 


Attica. 


naus a wealthy citizen aſcended the throne. He en- 


joyed his crown peaceably for ten years; till, bavin 
married one of his hters, named Attis, to Amphic- 
tyon the ſon of ion, he was by him dethroned, 
and forced to lead a private life to the laſt. From this 


Attea, took the name of Attica. 

After a reign of 10 or 12 years, Amphictyon was 
himſelf depoſed by Ericthonius, ſai 
Vulcan a 
is ſaid to have invented coaches, or, as others will have 
it, inſtituted horſe and chariot races in honour of Mi- 
nerva. He is alſo reported to have been the firſt who 
ſtamped ſilver coin. He reigned 50 years, and was 


ſucceeded by his fon Pandion the father of Progne and b 


Philomela ; whoſe hard fate, ſo famous among the 
pocts, is ſuppoſed to have broke his heart, after a rei 
of about 40 years. In his time Triptolemus taug 


2 Athenians agriculture, which he had learned from 
res. 


ane 


Whence 


danghter, the country, which before had been called *** 


called 


7 


to be the ſon of Eriaho- 
Tethys. Being lame of both his feet, he 


8 
andion. 


Pandion was ſucceeded by his ſon Erectheus, who Eceftes. 


being reckoned the moſt powerful prince of his time, 
Boreas king of Thrace demanded his daughter Orithia 
in marriage, and on being refuſed carried her off by 
force, After a reign of 50 years, Erectheus being 
Killed in a battle with the Eleuſians, was ſucceded by 


his ſon Cecrops II. who is generally allowed to have Cecrops Il. 


been the firſt who gathered the people into towns ; 
they having till then lived in houſes and cottages ſcat- 
tered here and there, without order or regular diſtance. 
After a reign of 40 years he was driven out by his bre- 
thren Metion and Pandorus, who forced him to fly into 
Agialca, where he died. 


It 
Cecrops II. was ſucceeded by his ſon Pandion II. Pandion I. 


and he was likewiſe driven out by Metion, who aſſumed 
the government. Pandion in the mean time fled into 
Megara, where he married Pelia the daughter of Pylas 


king of that place, and was appointed ſucceſſor to the 


Kingdom. Here he had four ſons, who returning to 
Athens, whether with or without their father is uncer- 
tain, expelled the ſons of Metion, and after the deceaſe 
of Pandion their father, divided the government among 
themſclves; notwithſtanding which the royal dignity 
did in effect remain with Ægeus the eldeſt. 


A geus, when he afcended the throne, finding him- Ægeus 


ſelf deſpiſed by his ſubjects becauſe he had no ſons, and 
ſometimes inſulted by his brother Pallas, who had no 
leſs than fifty, conſulted the oracle of Apollo at Del- 
phi. Receiving here, as was commonly the caſe, an 
anſwer which could not be underſtood without a com- 
mentator, he applied to Pittheus king of Troezen, fa- 
mous for his {kill in expounding oracles. This prince 
eaſily prevailed with him to lie with his daughter Æ- 
thra, who proved with child; and as none but theſe three 
were privy to the ſecret, Ægeus, before his return to 
Athens, hid a ſword and a pair of ſhoes under a ſtone, 
leaving orders with the princeſs, that if the child pro- 
ved a boy, ſhe ſhould ſend him to Athens with theſe 
tokens as ſoon as he was able to lift up that ſtone. He 
22 her moreover to uſe all 2 ſecrecy, leſt 


the fons of his brother Pallas ſhoald way-lay and mur- 
der him. 


13 


Athra being delivered of a ſon, Pittheus gave out Theſcus 


that Neptune was the father of it. This 
named 


ild was born. 
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Attics. named Theſes, and proved one of the moſt famous 
heroes of antiquity. Being arrived at the age of 16, 
his mother brought him to the ſtone abovementioned ; 
and he having lifted it with caſc, was delired to take 
up the ſword and ſhoes and prepare himſelf to go to 
his father. He was adviſed to go by ſea rather than 
by land, as, ever ſince the departure of Hercules, the 
roads had been exceedingly infeſted by banditti. The- 
ſeus, however, who had already begun to diſcover 
marks of uncommon ſtrength and courage, no ſooner 
heard the name of Hercules mentioned, than he be- 
came deſirous of imitating ſo great a pattern; and 
after performing a number of 32 exploits, for 
which ſee the article THESEUS, he arrived ſafe at his 
father's capital. 

The great atchievements of our y hero pro- 
cured him a welcome reception at the court of Ageus, 
though his birth was unknown to all except Medea, to 
whom the king had lately been married. This queen 
being a ſorcereſs, it is not to be ſuppoſed any thing 
== be concealed from her: ſhe therefore, by her dia- 
bolical penetration, quickly found out that Theſeus 
was the king's ſon; after which ſhe became ſo jealous 
of him on account of his valour, that ſhe perſuaded her 
old huſband to invite the young ſtranger to a banquet, 
and poiſon him in a glaſs of wine, The poiſon was ac- 
cordingly prepared, and Theſeus invited; but the 
prince ſuddenly drawing his ſword, it was immediately 
recognized by /Egeus to be the ſame he had formerly 
buried below the ſtone, Upon this he ſtepped forward 
to Theſeus, throwing down the poiſoned draught in 
his way; and, embracing him with much tenderneſs, 
owned him for his ſon betore all the court. 

At this time the king of Athens had great occaſion 
for ſuch a champion as Theſeus. The ſons of Pallas, 
who had all along bchaved with great inſolence, upon 
Theſeus being diſcovered to be the king's ſon, and 
heir apparent to the crown, broke out in open rebe]- 
lion. They were ſoon diſcomfited ; but Ageus and 
the whole country of Attica were ſtill in great diſtreſs 
on the following account, Some years before, Andro- 
gern, the ſon of Minos _ of Crete, came to A- 

ens to be preſent at one of their feaſts. During this 
viſit he contracted ſuch an intimacy with the fifty ſons 
of Pallas, that Ægeus fearing ſome fatal conſequen- 
ces, cauſed him to be privately murdered. Accord- 
ing to others, Androgeus having undertaken to en- 
counter the Marathonian bull, was killed by it. Be 
this as it will, Minos having received news of his ſon's 
death, imputed it to the people of Attica; and there- 
fore, after ſeveral unſucceſsful attempts to revenge his 
own quarrel, prayed to the gods to do it for him, 

The Athenians, in conſequence of this prayer, were vi- 
ſited with earthquakes, famine, and peſtilence ; on ac- 
count of which they applied to the oracle, Here they 
were informed, that no relief was to be had till they 
were reconciled to the Cretan king. Minos reſolving 
to make them pay dear for thcir 3 impoſed 
upon them a tribute of ſeven young men and as many 
virgins, whom he condemned to be devoured by the 
Minotzur, a monſter ſeigned by the poets to have been 
half man and half ball. This bloody tribute had been 
twice pail, and Minos had already ſent his meſſengers 
the third time, when Theſcus willingly offered himſelf 
io be one of the unhappy victims; and embarking with 
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them in one ſhip, he gave the pilot two ſails, the one Attica. 
black to ſail with, and the other white to be hoiſted ——w— 
up at his return in caſe he came off victorious, Our 1 
hero had all the ſucceſs be could with: he killed the Hekillsthe 
Minotaur, prevailed with Minos to remit the tribute, Minotaur. 
and his daughter Ariadne to run away with him ; but 
her he left with child in the iſle of Naxos. Unfortu- 16 
nately, however, for Ægeus, the joy of Theſcus and Death of 
his company was ſo great, that at their return they #geus. 
forgot to hoiſt the white flag in token of their victory: 
upon which the old king, taking for granted that his 
ſon was killed, threw himſelf into the ſea, which ever 
ſince has from him been called the Zgean Sea. 17 

Theſeus being thus left in poſſeſſion of the kingdom Theſeus 
of Attica, began immediately to think of indulging his king of At- 
warlike genius, and rendering the civil affairs of his tics. 
kingdom as little troubleſome as poſſible, To accom. 1g 
liſh this purpoſe, he began with gathering moſt of the New mo- © 
people of Attica into the old and new town, which be dels thego- 
incorporated into one city. After this he diveſted vernment- 
himſelf of all his 14 power, except the title of king, 
the command of the army, and the guardianſhip of 
the laws. The reſt he committed to proper magiſtrates 
choſen out of three different orders of the people, whom 
he divided into nobles, huſbandmen, and artificers. 
The firſt he inveſted with the power of interpreting and 
executing the Jaws, and regulating whatever related to 
religion. The other twochoſe their inferior magiſtrates 
from among themſclves, totake care of whatever relat- 
ed to their ſeparate orders: ſo that the kingdom was 
in ſome meaſure reduced to a commonwealth, in which 
the king had the greateſt poſt, the nobles were next 
to him in honour and authority, the huſbandmen had 
the greateſt profit, and the artiſts exceeded them in 
number. He likewiſe aboliſhed all their diſtin& courts 
of judicature, and built one common council-hall called 
Prytaneum, which ſtood for many ages afterwards. 

Having thus new-modelled the government, his next 
care was to join to his dominions the kingdom of Me- 
gara, in right of his grandfather Pandion II. who had 
marricd the daughter of Pylas, as abovementioned, On 
this occaſion he erected the famous pillar in the iſthmus, 
which ſhowed the limits of the two countries that met 
there, On the one fide of this pillar was inſcribed, 
« This is not Peloponneſus, but Ionia; and on the 
other,“ This is Peloponneſus, not Ionia,” After this , 
he undertook an expedition againſt the Amazons, 4 the 
whom he overcame, took their queen Hippolita, and Amazous, 
afterwards married her, Soon after this, Theſeus con- kills the 
tracted an intimacy with Perithous the ſon of Ixion; C<ntaurs, 
and being invited to bis nuptials, aſſiſted him in kill- — 
ing a number of Centaurs, or rather Theflalian horſe- 
men (who in their cups had offered violence to their 
female gueſts), and drove the reſt out of the country. 
Our two aſſociates then proceeded to Sparta, where 
Theſeus fell in love with the famed Helena, at that 
time not above nine years old, while he himſelf was 
upwards of fifty. Her they carried off: and of the rape 
there are various accounts; but the following one, which 
is given by Plutarch, is generally allowed to be the moſt 
authentic. 

According to that hiſtorian, they ſtole this beauty, 
the greateſt in the world at this time, oui of the temple 
of Diana Ortia, where Helena happened io be danc- 
ing. They were purſued as far as Tegea, but _— 
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their eſcape out of Peloponneſus; and thinking them - 
ſelves now ſecure of their prey, they agreed to caſt lots 
for her, upon condition that he to whoſe lot the fell 
ſhould aſſiſt the other in procuring ſome celebrated 
beauty, Fortune having declared for Theſeus, he aſ- 
ſiſted his companions in the like attempt upon Profer- 
pina daughter of Aidonius king of the Molloſſi in 
Epirus ; who, being the next beauty to Helena, was 
guarded by the dog Cerberus, which had three heads, 
and was conſequently a very formidable _— Her 
father, however, underſtanding that they deſigned to 
ſteal away his daughter, threw Perithous to be torn in 
picces by Cerberus, and put Theſens in priſon, from 
whence he was afterwards relieved at the interceſſion 
of Hercules, 

After this misfortune, Theſeus at length returned to 
Athens, but found himſelf very coolly received by his 
ſubjects. Mneſtheus, the ſon of Petens, and preat- 

andſon of Erectheus, had made uſe of the king's ab- 
ence to ingratiate himſelf with the people ; — upon 
the commenement of a war with Caſtor and Pollux, the 
two brothers of Helena, he perſuaded the pcople of 
Athens to open their gates to the two brothers. Up- 
on this, Theſeus was under the neceſſity of conveying 
away himſelf and family with all poſſible privacy. This 
he luckily accompliſhed ; and deſigned to have ſailed to 
Crete, to have obtained aſſiſtance from Deucalion ſon 
of Minos, and now brother-in-law to Theſeus himſelf, 
he having lately married Phædra ſiſter to Deucalion. 
Unfortunately, however, our hero was ſhipwrecked on 
the iſland of Scyros. Here he he was at firſt Kindly re- 
ceived by Lyeomedes the king of that iſland, but was 
ſoon after killed by a fall from a high rock, over which 
ſome ſay he was puſhed by Lycomedes himſelf, who 
had been prevailed upon to deſtroy Theſcus in that 
manner by Mneſtheus, that he might with the more ſe- 
curity enjoy the kingdom of Athens. 

Mneſtheus reigned 24 years, but loſt his life at the 
ſiege of Troy; and was ſucceeded by Demophon one 
of the ſons of Theſeus by Phædra, who was likewiſe at 
the ſiege of Troy, but had the god fortune to return 
in ſafety. In his reign was erected the famons court 
of the Ephetz ; atiting originally of 50 Athenians 
and as many Argives, for trying of wilful murders. By 
this court the king himſelf afterwards ſubmitted to be 
tried for having accidentally killed one of his ſubjects. 
He reigned 33 years, and was ſucceeded by his ſon, 
according to ſome, or according to others his brother, 
Oxyntes, who reigned 12 years. Oxyntes was ſuc- 
ceeded by his ſon Aphydas, who was murdered by 
Thymztes the baſtard fon of Oxyntes. | 

This king diſcovered many baſe qualities unworthy 
of his dignity ; and at laſt was depoſed by his ſubjects 
on the following occaſion, Xanthus king of Bceotia 
had a conteſt with the Athenians about one of their 
frontier towns. He offered to decide the matter by 
ſingle combat with the King ; but this was declined by 
Thymæœtes. It happened, that at that time one Me- 
lanthus a Meſſenian, who had been driven out of his 
country by the Heraclidz, was come to Athens; who 
accepted the king of Bœotia's challenge. At the firſt 
onſet, Melanthus aſked his adverſary, why he had, con- 
trary to the articles, brought a ſecond into the field with 
him? and as Xanthus immediately looked about to ſee 
who was behind him, Melanthus run him through with 
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his lance. The victory, thongh it did little honour to Attica, 


him who gaincd it, was ſo agreeable tothe Athenians, 
that they depoſed their cowardly king Thymætas, af- 


25 


ter he had reigned B years; and appointed Melanthus Mclanthas 


in his ſtead, who after a reign of 37 years left the king- 
dom to his ſon Codrus. 


This prince reigned about 21 years ; during which 3 the 
time the Dores and Heraclidz had regained all Pelo- laſt king 
ponneſus, and were upon the point of entering into ſacrifices 
Attica, Codrus, being informed that the oracle had himſelf for 


oma them victory provided they did not Kill the 
ing of the Athenians, came immediately to a reſolu- 
tion of dying for his country. Diſguiſing himſelf, 
therefore, like a peaſant, he went into the enemy's 
camp, and, quarrelling with ſome of the ſoldiers, was 
killed by them. On the morrow, the Athenians know- 
ing what was done, ſent to demand the body of their 
king; at which the invaders were fo terrified, that they 
decamped without ſtriking a blow. - 


lis country 


Upon the death of Codrus, a diſpute which happened Republics 
among his ſons concerning the ſucceſſion, furniſhed the govern- 
Athenians with a pretence for ridding themſelves of ment intro- 


their kings altogether, and changing the monarchial 
form of government into a republican one. It was im- 
probable, they ſaid, that they ſhould ever have ſo good 
a king as Codrus ; and to proves their having a worſe, 
they reſolved to have no king but Jupiter. That they 
might not, however, ſeem ungrateſul to the family of 
Codrus, they made his fon Medon their ſupreme magi- 
ſtrate, with the title of archon, They aftetwards ren- 
dered that office decennial, but continued it ſtill in the 
family of Codrus. The extinction of the Medontidæ 
at laſt left them without reſtraint ; upon which they not 
only made this office annual, but created nine archons, 
By the latter invention wy provided againſt the too 
great power of a ſingle perſon, as by the former they 
took away all apprehenſion of the archons having time 
to eſtabliſh themſelves, ſo as to change the conſtitu- 
tion, In a word, they now attained what they had Jong 
ſought, vie. the making the ſupreme magiſtrates depen- 
dent on the people. 

We have a liſt of theſe archons for upwards of 600 
years, beginning with Creon, who lived about 684 


years before Chriſt, to Herodes, who lived only 60 


years before that time. The firſt archon of whom we 
hear any thing worth notice, is named Draco. 


duced. 


23 


He Draco le- 


reigned in the ſecond, or, as others ſay, in the laſt year giſlator of 
of the 39th Olympiad, when, it is ſuppoſed, he publiſh- Athens. 


ed his laws: but though his name is very frequently 
mentioned in hiſtory, yet no connected account can be 
found either of him or his inſtitutions ; only, in gene- 
ral, his laws were exceedingly ſevere, inflicting death 
for the ſmalleſt fanlts ; which gave occaſion to one De- 
mades an orator to obſerve, that the laws of Draco 
were Written with blood, and not with ink. For this 
extraordinary ſeverity he gave no other reaſon, than 
that ſmall faults ſeemed to him to be worthy of death, 
and he could find no higher puniſhment for the great- 
eſt. He was far advanced in years when he gave laws 
to Athens; and to give his inſtitutions the greater 
weight, he would not ſuffer them to be called gemi, 
or laws, but the/71%1, or ſanctions proceeding from more 
than human wiſdom, 


The extreme ſeverity of theſe Expelled 


laws, however, ſoon made the Athenians weary both the city. 


of them and tlie author of them; upon which Draco was 
obliged 


AT T 


Auica · obliged to retire to Ægina. Here he was received with 
w— the higheſt honours : but the fayour of the inhabitants 
of this place proved more fatal to him than the hatred 
of the Athenians ; for coming one day into the theatre, 
the audience, to ſhow their regard, threw, as the cuſtom 
30 then was, their cloaks upon him; and the multitude of 
His death. theſe being very great, they itifled the old man, who 
was too weak to diſengage himſelf from their load. 
After the expulſion of Draco, nothing remarkable 
happened at Athens till the year before Chriſt 606, 
31 when we find the republic engaged in a war with the 
Miryleni- Mirylenians about the city Sigzum, ſituated near the 
an war. mouth of the river Scamander. The Athenian army 
was commanded by Phrynon, a perſon equally remark- 
able for the comelineſs of his perſon and the generolity 
of his mind. The Mitylenians were commanded by Pit- 
tacus, one of the celebrated ſages of Greece, As the 
commanders looked upon the honour of their «3 634g 
countries to be concerned, they exerted themiclves to 
the utmoſt. At laſt they met in ſingle combat: where- 
in Phrynon depended on his valour only ; but Pittacus 
concealed behind his ſhicld a net, wherewith he ſud- 
denly entangled his antagoniſt, and eaſily flew him. 
This, however, not putting an end to the war, Peri- 
ander tyrant of Corinth interpoſed ; and both partics 
having ſubmitted to his arbiration, he decreed that 
, Sigaum ſhould belong to the Athenians, a 
Cylon's About ſeven years after this war, a conſpiracy was 
conſpiracy. formed by Cylon ſon. in- law to Theagenes tyrant of 
Megara, who, having by his affable behaviour procured 
many friends, formed a _ of ſeizing the ſovereignty 
of Athens. Having conſulted the oracle as to the 
moſt proper time, he was directed to make the attempt 
when the citizens of Athens were employed in celebra- 
ting the higheſt fealt io Jupiter. When many of the 
citizens therefore were gone to the Olympic games, 
Cylon and his aſſociates made themſclves malters of the 
citadel, Here they were inſtantly beſieged by Mega- 
cles at that time archon, and ſoon reduced to great 
diſtreſs for want ot water. The chief together with 
his brother found means to make their eſcape, but the 
meaner ſort were left to ſhift for themſelves, In this 
extremity they fled to the temple of Minerva ; from 
whence Megacles with much ado prevailed upon them 
to come down and ſubmit themſclves to the mercy of 
their country. Having at laſt aſſented to this, they 
tied a cord to the image of the goddeſs, and carried 
the clue with them, to demonſtrate, that though they 
33 were out of the temple they were ſtill under Minerva's 
Conſpira- protection. Unfortunately for them, however, as they 
tors maſſa- paſſed the temple of the furies, the line ſnapt of itſelf ; 
— which Megacles conſtruing into a renunciation by the 
bee, poddeſs, canſed his men fall upon them and diſpatch 
as many as they conld find. Such as were without the 
temple were immediately maſſacred, and thoſe who fled 
thither again were murdered in their ſanctuary. In ſhort, 
none eſcaped but ſuch as bribed the wives of the offi- 
cers of juſtice, This carnage, however, did not put an 
end to the ſedition. The remains of Cylon's faction 
created | ing diſturbances, by inſinuating that the vio- 
lation of Minerva's ſanctuary had drawn down the af: 
Wh exe. Fer of the gods ; and theſe diſcourſes had ſuch an effect, 
crated by that Megacles and his officers were ſtyled execrable, and 
ths pople, held to be perſons under the diſpleaſure of heaven. 
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During the time of this confuſion, the Megarenſians Attica. 
attacked Niſea, which they took, as well as Salamis; 
and ſo completely routed the Athenians in every at- yyocefs- 
tempt to recover the latter, that a law was at laſt paſ- ful war 
ſed by which it ſhould be capital for any one io pro- with Me- 
pole the recovery of Salamis. About the ſame time Bars. 
the city was diſturbed by reports of frightful appear- 
ances, and filled with ſuperſtitious fears; the oracle at 
Delphi was therefore conſulted, and an anſwer returned 
that the city behoved to be expiated. Upon this, E- 
pimenides the Pheſtian was ſent for from Crete, to 
2 the neceſſary ceremonies, he being reputed an 

oly man, and one that was deeply ſkilled in all the 6 

myſteries of religion, His expiation conſiſted in ta- F 6 * 
king, ſome black, and ſome white ſheep, turning them ges's expia- 
all looſe, and directing ſome perſons to follow Gem to tion an 
thoſe places where they couched, and there to ſacrifice prophecy- 
them to the local deity. He cauſed alſo many temples 
and chapels to be erected, two of which have been par- 
ticularly uoted, viz. the chapel of Contumely and that 
of Impudence, This man is ſaid to have looked wiſt- 
fully on the port of Munychia for a long time, and then 
to have ſpoke as follows to thoſe that were near him. 
* How blind is man to future things? for did the A- 
thenians know what miſchief will one day be derived 
to them from this place, they would eat it with their 
tecth,” This prediction was thought to be accom- 
pliſhed 270 years after, when Antipater conſtrained 
the Athenians to admit a Macedonian garriſon into 
that place. 37 

About 597 years beſore Chriſt, Solon the famed Solon the 
Athenian legiſlator began to ſhow himſelf to bis coun- wile legiſ- 
trymen, He is ſaid to have been lincally deſcended lator. 
from Codrns; but left by his father in circumſtances 
rather neceſſitous, which obliged him to apply to mer- 
chandize ; it is plain, however, both from his words 
and writings, that he was a dilintereſted patriot, The 
ſhameful decree, that none under pain of death ſhould 
propoſe the recovery of Salamis, grieved him ſo much, 
that having compoſed an elegy of 100verles, ſuch as he 
thought would be moſt proper to iuflame the minds of 
the people, he ran into the market-place as if he had 
been mad, with his night-cap on his head, repeating 33 
his elegy. A crowd being gathered round the pre- Salamis re- 
tended madman, his Kinſman Piſiſtratus mingled among covered by 
the reſt, and obſerving the people moved with Solon's his means. 
words, he alſo ſeconded him with all the eloquence he 
was maſter of, and between them they prevailed ſo far 
as to have the law repealed, and a war was immediately 
commenced againſt the people of Megara. Who was 
commander in this expedition is not certain ; but the 
city was recovered, according to the moſt general 
account, by the following ſtratagem. Solon coming 
with Piſiſtratus to Colias, and finding there the women 
buſy in celebrating, according to cuſtom, the feaſt of 
Ceres, ſent a confident of his to Salamis, who pretend- 
ed to be no friend to the people of Attica, telling the 
inhabitants of Salamis, that if they had a mind te 
ſeize the faireſt of the Athenian ladies, they might now 
do it by pailing over. to Colias. The Megarenſians 
giving eaſy credit to what the man ſaid, immediately 
fitted out a ſhip; which Solon perceiving from the op- 
polite ſhore, diſmiſſed the women, and having dreſſed 
a number of beardleſs yonthe in female habits, under 


which 
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Attica. which they concealed every one a dagger, he ſent them 
to the ſea-ſide to dance and divert themſelves as the 
women are wont todo, When thoſe who came from 
Salamis ſaw theſe young perſons ſkipping up and down, 


7 * 


Though this deciſion reſtored the public quiet for the Attica. 
preſent, it was not long before the people were divide 
into three factions, contending about the proper form Tf , 
of government. Theſe were the Diacrii, Pediei, uons tar 
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they ſtrove who ſhould be firſt on ſhore ; but were eve 
one of them killed, and their veſlel ſeized ; aboard whic 
the Athenians embarking, ſailed immediately to Sa- 
lamis and took it. 


Cirrhelike- On the return of Solon to Athens, he was greatly 


wiſe re- 
duced by 
$-lon's 
wiſdom, 


honoared by the people, to whom another occaſion of 
admiring his wiſdom was quickly afforded. The in- 
habitants of Cirrha, a town ſituated in the bay of Co- 
rinth, after having by repeated incurſions waſted the 
territory of Delphi, at laſt beſieged the capital itſelf, 
with a view of making themſelves maſters of the trea- 
ſures contained in the temple of Apollo. Advice of 
this intended ſacrilege being ſent to the Amphictyons, 
who were the ſtates-general of Greece, Solon adviſed 
that the matter ſhould be univerſally reſented, and that 
all the ſtates ſhould join in puniſhing the Cirrhæans, 
and ſaving the Delphic oracle. This advice was com- 
plied with, and a general war againſt Cirrha declared. 
Clyſthenes, tyrant of Sicyon, commanded in chief, and 
Alcmæon was general of the Athenian quota. Solon 
went as aſſiſtant or counſellor to Clyſthenes, and by 
— his advice the war was conducted to a proſ- 
perous iſſue. For when the Greek army had beſieged 
Cirrha for ſome time without any appearance of ſuc- 
ceſs, the oracle at Delphi was conſulted, from whence 
the following anſwer was returned : 


* In vain you hope to take the place before 
«The ſca's blue waves roll o'er the hallow'd ſhore.” 


This anſwer ſtruck the whole army with ſurpriſe, till 
Solon adviſed Clyſthenes to conſecrate ſolemnly the 
whole territory of Cirrha to the Delphic Apollo ; fo 
as that was a maritime country, the ſca muſt then waſh 
the ſacred coaſt. According to Pauſanius, the city 
was reduced by the following ſtratagem, likewiſe in- 
vented by Solon. He cauſed the river Pliſtus, which 
run through Cirrha, to be turned into another channel, 
hoping thereby to have diſtreſſed the inbabitants for 
want of water: but finding they had many wells with- 
in the city, and were not to be reduced by that means, 
he cauſed a vaſt quantity of roots of hellebore to be 
thrown into the river, which was then ſaffered to re- 
turn into its former bed. The inhabitants, 31 
at the ſight of running water, came in troops to drink of 
it ; whereupon an epidemic flux enſued, and the citi- 


and Parali: the firſt of theſe were the inhabitants of up. 
the hilly country, who declared poſitively for demo- 
cracy ; the ſecond, dwelling in the lower parts, and 
who were far more 2 than the former, declared 
for an oligarchy, as ſuppoſing the government would 
fall moſtly into their hands; the third party, who lived 
on the ſea - coaſt, were people of moderate principles, 
and therefore were for a mixed government. Beſides 
the diſturbances raiſed on this account, others were oc- 
caſioned by the rich oppreſſing the poor. According 
to Plutarch, the poor being indebted to the rich, eicher 
tilled their grounds and paid them the ſixth part of the 
produce, or engaged their bodies for their debts, fo 
that many were made ſlaves at home, and many ſold 
into other countries; nay, ſome were obliged to ſell 
their children to pay their debts, and others in deſpair 
quitted Attica altogether. The greateſt part, how- 
ever, were for throwing off the yoke, and began to 
look about for a leader, openly declaring that they in- 
tended to change the form of government, and make 
a repartition of lands. In this extremity, the eyes of 
all the citizens were caſt upon Solon. The moſt pru- 
dent were for offering him the ſovereignty ; but he per- 
ceiving their intentions, behaved in ſuch a manner as 
to cheat both parties, and ſhewed a ſpirit of patriotiſm 
perhaps never equalled. He refuſed the ſovercignt 
as far as it might have benefited himſelf; and yet too 
upon himſelf all the care and trouble of a prince, for 
the ſake of his people. 


. , 43 
He was choſen archon without having recourſe to golon cho- 
lots, and after his election diſappointed the hopes of ſen archon, 


both parties. It was Solon's fundamental maxim, That 
thoſe laws will be beſt obſerved which power and juſ- 
tice equally ſupport. Wherever, therefore, he found 
the old conſtitution conſonant to juſtice in any tole- 
rable degree, he refuſed to make any alteration at all, 
and was at extraordinary pains to ſhow the reaſon of 
the changes he did make. In ſhort, being a perfect 
judge of human nature, he ſought to rule only by 
ſhowing his ſubje&s that it was their intereſt to o 

and not by forcing upon them what he himſelf eſteemed 
beſt. Therefore, to a perſon who aſked whether he 
had given the Athenians the beſt laws in his power, 
he replied, © I have eſtabliſhed the beſt they could re- 


ceive.“ 


44 
zens being no longer able to defend the walls, the 


As to the main cauſe of ſedition, viz. the oppreſſed Settles all 
town was eaſily taken. 


ſtate of the meaner ſort Solon removed it by a contriy- diſor 


40 
Athens in 


ext con- again in the utmoſt confuſion, 


uſion. 


Megacle's 


On the return of Solon to Athens he found things 
The remnant of Cy- 
lon's faction gave out, that all forts of misfortunes had 
befallen the republic on account of the impicty of Me- 
gacles and his followers ; which clamour was heighten- 
ed by the retaking of Salamis about this time by the 
Megarenſians. Solon interpoſed, and perſuaded thoſe 
who were (ſtyled execrable to abide a trial, and 300 per- 
ſons were choſen to judge them. The event was, that 
309 of Megacle's party who were alive were ſent into 


party bau- perpetnal banithment, and the bones of ſuch as were 


ſhed. 


dead were dug vp and ſent without the limits of their 
country. 


ance which he called ſi/achthia, i. e. diſcharge ; but 
what this was, authors are not agreed upon. Some 
ſay that he releaſed all debts then in being, and prohi- 
bited the taking any man's perſon for payment of a 
debt for the future. According to others the poor 
were caſed, not by cancelling the debts, but by lower- 
ing the intereſt, and increaſing the value of money ; a 
mina, which before was made equal to 73 drachms 
only, being by him made equal to 100; which was of 
reat advantage to the debtor, and did the creditor no 
urt. It is, however, moſt probable that the ſiſachthia 
was a general remittance of all debts whatever, o- 
ther wiſe Solon could not have boaſted in his verſes _ 
c 
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Attica, he had removed ſo many marks of mortgages (8) as 
—— were every where frequent ; that he had freed from 
apprehenſion ſuch as were driven to deſpair, &c. 
— But in the midſt of all Solon's glory, an accident 
behaviour befel him, which, for a time, hurt his reputation, and 
of his three had almoſt entirely ruined his ſchemes. He had con- 
ſriend. ſulted Conon, Clinias, and Hipponicns, his three 
ſriends, on an oration prepared with a view to engage 
the people's conſent to the diſcharge ; and theſe three 
men, thus knowing there was to be a general diſcharge 
of debts, baſely took the opportunity of borrowing 
vaſt ſums before the law was promulgated, in conſe- 
"_ of which they were never obliged to return 
them. 

This was thought at firſt to have been done with 
Solon's conſent, and that he had ſhared in the money ; 
but this aſperſion was quickly wiped off when it ap- 
peared that the lawgiver himſclt was a very conſiderable 
loſer by his own law. His friends, however, could 
never recover their credit, but were ever afterwards 
ſtigmatized with the opprobrious appellation of chreo- 

„ Copide, or debt-ſinkers. 
Ds. pla. The Athenians were as little pleaſed with Solon's 
med at firſt, Management as with their former condition ; the rich 
„at after= thinking he had done too much in cancelling the mo- 
wards ap- ney-debts due to them, and the poor that he had done 
plaudedand 100 little, becauſe he had not divided the lands of At- 
_ le- tica equally, In a ſhort time, however, they acquieſ- 
tor. ced in the new inſtitutions, and gave a more public 
token of their repentance than they had before thown 
of their diſpleaſure, inſtituting a ſolemn ſacrifice under 
the name of Siſacthia, at the ſame time that Solon was 
nnanimouily elected legiſlator of Athens, with full 
power to make laws, and alter or new model the con- 
4 Mitntion as he thought fit. 
Compiles a Solon being now inveſted with unlimited authority, 
neu body ſet about the arduous taſk of compiling new laws for 
vi laws. the turbulent people of Attica; which having at laſt 
completed in the beſt manner he was able, orin the beſt 
manner the nature of the people would admit, he pro- 
cured them to be ratified for 1co years. Such as re- 
lated io private actions were preſerved on parallelo- 
grams of wood, with caſes which reached from the 
ground, and turned abont upon a pin like a wheel. 
Theſe were thence called Axones ; and were placed firſt 
in the citadel, and afterwards in the prytaneum, that 
all the ſabjects might have acceſs to them when they 
pleaſed. Such as concerned public inſtitutions and ſa- 
crifices were contained in triangular tables of ſtone 
called cyrbes. The Athenian magiſtrates were ſworn 
to obſcrve both; and in proceſs of time theſe monu- 
ments of Solon's wiſdom became ſo famous, that all 
ow acts were from them named Axones and Cyr- 

el. 
He end After the promulgation of the laws, Solon found 
broad for himſelf obliged to leave Athens, to prevent his being 
ten years. continually teazed for explanations and alterations of 
them. He therefore pretended an inclination to mer- 
chandize, and obtained leave to abſent himſelf for 10 
years, during which time he hoped the laws would be 

rown familiar, From Athens Solon travelled into 
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Egypt, where he converſed with Pſenophis the He- Artriex 
liopolitan, and Sonchis the Saite, the moſt learned 
prieſts of that age. From theſe he learned the ſuua- 
tion of the iſland Atlantis, of which he wrote an ac- 
count in verſe, which Plato afterwards continued“. * See Ar- 
From Egypt he went to Cyprus, where he was ex- l. 
tremely well received by one of the petty Kings. This 
prince lived in a city called Apeia, built by Demo- 
phon the ſon of Theſeus, on an eminence near the ri- 
ver Clarius, but in a ſoil craggy and barren. Solon ob- 
ſerving a very pleaſant plain below, engaged the king to 
remove thither ; aſſiſted in executing the tcheme he had 
formed; and ſucceeded ſo well, that a new city was 
formed, which ſoon became populous, and out of gra- 
titade to the Athenian legiſlator was called Solos, 49 
But while Solon was thus travelling in queſt of wiſ- Things fall 
dom, and with a view to benefit thoſe among whom he into diſ. 
came, his countrymen, who ſeem to have reſolved on 1 
being diſſatisfied at all cvents, had again divided them- _ 
ſelves into three factions. Lycurgus put himſelf at 
the head of the country people; Megacles the ſon of 
Alemæon was at the head of thoſe who lived on the 
ſca-coaſt ; and Piſiſtratus put himſelf at the head of 
the poorer ſort, to protect them, as he pretended, from 
tyranny, but in reality to ſeize on the ſovereignty for 
himſelf. All the factions pretended to have a vaſt re- 
gard for Solon and his laws, at the ſame time that they 
were very deſirous of a change; but how they were to 
— bettered, none of them knew, or pretended to 
now. | 
In the midſt of this confuſion the legiſlator returned. He RR 
Each of the factions paid their court to him, and af- to Athens, 
fected to receive him with the deepeſt reverence and re- but refuſes 
ſpe& ; beſeeching him to reaſſume his authority, and 3 
compoſe the diſorders which they themſelves kept up. 
This Solon declined on account of his age, which, he 
ſaid, rendered him unable to ſpeak and act for the good 
of his _— as formerly: however, he ſent for the 
chiefs of cach party, beſceching them in the moſt pa- 
thetic manner not to ruin their common parent, but 
. the public good to their own private inte- 
reſt. 
Piſiſtratus, who of all the three had perhaps the leaſt 
intention to follow Solon's advice, ſcemed to be the 
moſt affected with his diſcourſes ; but as Solon percei- 
ved he affected popularity by all poſſible methods, he 
eaſily penetrated into his deſigns of aſſuming the ſo- 
vercign power. This he ſpoke of to Piſiſtratus him- 
ſelf, at firſt privately ; but as he ſaw that his admoni- 
tions in this way had no effect, he then ſaid the ſame 
things to others, that the public might be on their guard 
againſt him. | 51 
All the wiſe diſcourſes of Solon, however, were loſt Piſfiſtratus 
upon the Athenians. Piſiſtratus had got the meaner aſſumes the 
ſort entirely at his devotion, and therefore reſolved to ſovereignty 
cheat them out of the liberty which they certainly de- 
ſerved to loſe. With this view he wounded himſelf, 
and, as Herodotns ſays, the mules that drew his cha- 
riot; then he drove into the market-place, and there 
ſhowed his bleeding body, imploring the protection of 
the people from thoſe whom his kindneſs to them had 
4 M ren- 


Sams of money. 


() The Athenians had a cuſtom of hanging up billets to ſhow that honſes were engaged for ſuch and ſuch 


Attica. rendered his implacable enemics. A concourſe of peo- curgus to turn ont Piſiſtratus, ſo they now entered into Attica. 
ple being inſtantly formed, Solon came among the reſt, a treaty with Piliſtratus to reinſtate him in his princi _—— 
and, ſuſpecting the deceit, openly taxed Piſiſtratus with pality, as ſoon as they found Lycargns would not be Whos. 
his perfidions conduct; bat to no purpoſe. A general implicitly governed by them. To accompliſh this, they —— 
aſſembly of the people was called, wherein it was mo- fel) upon a very ridiculous project; which, however, ſtates him, 


3... 


ved by one Aritton, that Piſiſtratus ſhould have a guard. 
Solon was the only perſon preſent who had reſolution 
enough to oppole this meature ; the richer Athenians, 
perceiving that the multitude implicitly followed Pi- 
ſiltratus, and applauded every thing he ſaid, remaining 
filent through tcar. Solon himſelf, when he faw he 
could prevail nothing, left the aſſembly, ſaying he was 
wiſer than ſome, and ſorter than others. A guard of 
400 men was now unanmoutly decreed to Piſiſtratus, 
as we are told by Solon bimfſelf, This inconfiderable 
body he made uſe of to entlave the people, but in what 
manner he accomplithed his purpoſe is not agreed. 
Certain it is, that with his guard he ſeized the citadel ; 
but Polyænus hath given an account of a very ſingular 
method which he took to put it out of the power of the 
Athenians to defend themſelves even againſt ſuch a 
ſinall number. He ſummoned an aſſembly to be held 
at the Anacium, and directed that the people ſhoald 
come thither armed. They accordingly came ; and 
Piſiſtratus harangned them, but in a voice ſo low that 
they could not tell what he ſaid. The people com- 
— of this, Piſiſtratus told them that they were 

indered from hearing him by the clangour ot their 
arms; but if they would lay them down in the por- 
tico, he would then be heard diſtinctly. This they 
did; and while they liſtened very attentively to a long 
and eloquent oration, Piſiſtratus's guard conveyed 
away their arms, ſo that they found themiclves depri- 
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was attended with the detired ſucceſs, They found out 
a woman whoſe name was 1 hza, of a nican family and 
fortune, but of a great ſtature, and very handſome. 
Her they dreited in armour, placed her in a chariot, 
and having dilpoſed things ſo as to make her appear 
with all polſible advantage, they conducted her towards 
the city, lending heralds before, with orders to ſpeak 
to the people in the following terms: “ Give a kind 
reception, O Athenians, to Piſiſtratus, who is fo much 
honoured by Minerva above all other men, that ge 
hericlt condeſcends to bring him back to the citadel,” 
The report being eniverſally ſpread that Mincrva was 
bringing home Piſiſtratus, and the ignorant multitude 
believing this woman to be the goddels, addreſſed their 
prayers to her, and received Piſiſtratus with the utmoſt 
joy. When he had recovered the ſovercignty, Piſi- 
ſtratus married the danghter of Megacles as he had 
promiſed, and gave the pretended goddeſs to his ſon 
Hipparchus, 


6 
Piſiſtratus did not long enjoy the kingdom to which Driven out 


he had been reſtored in ſo ſtrange a manner. He had 
married the daughter of Megacles, as already obſerved; 
but having children by a former wife, and remembering 
that the whole family of Megacles was reprobated by 
the Athenians, he thought proper to let his new ſpouſe 
remain in a ſtate of perpetual widowhood, This ſhe 
patiently bore for ſome time, but at laſt acquainted 
her mother. An affront fo grievous could not fail to 


a ſecond 
time. 


a” ved of all power of reliftance, During the confulion be highly reſented. Megacles inſtantly entered into a 
l-aves A- Which followed this event, another aſſembly was held, treaty with the malcontents, of whom there were al- 
thens. wherein Solon enveighed bitterly againſt the mean- ways great plenty at Athens whatever was the form of 
neſs of his countrymen, inviting them to take up government. This Piliftratus being apprized of, and 
arms in defence of their !iberty. When he ſaw that perceiving a new ſtorm gathering, he voluntarily quit- 
nothing would do, he laid down his own arms, ſaying, ted Athens, and retired to Eretria, Here having con- 
that he had done his utmoſt for his country and his ſalted with his ſons, it was reſol ved to reduce Athens 
laws. According to Plutarch, he refuled to quit the by force. With this view he applicd to ſeveral of the 
city; but the moſt probable opinion is, that he imme Greek ſtates, who furniſhed him with the troops he de- 
diately retired from the dominions of Athens, and re- fired, but the Thebans exceeded all the reſt in their 77 
faſcd to return, even at the ſolicitation of Piſiſtratus liberality ; and with this army he returned to Attica, But returns 
himſelf, according to Herodotus, in the 11th year of his baniſh. with an 
Piſiltratus Piſiſtratus having thus obtained the ſovereignty, did ment. They firſt reduced Marathon, the inhabitants j. 
governs not overturn the laws of Solon, bit uſed his power of which had taken no meaſures for their defence, tho' 
with great with the greateſt moderation. It is not to be expect- they knew that Piſiſtratus was preparing to atiack them. 
moderation ed, however, that ſo turbulent a people as the Athe- The republican forces in the mean time marched out 
nians could be ſatisfied by any method of government of Athens to attack him; but behaving in a ſecure and 
he could lay down. At the beginning of his admini- carcleſs manner, they were ſupriſed by Piſiſtratus, and 
ſtration, Mepacles and his family retired out of Athens totally routed. While they were endeavouring to make 
to ſave their own lives, yet without deſpairing of being their eſcape, he cauſed his two ſons ride before him 
able ſome time or other to return, With this view with all ſpecd, and tell thoſe they came up with that 
Megacles and his affociates entered into a treaty with nobody had any thing to fear, but that they might 
Lycurgus; and having brought him and his party into every one return to his own home. This ſtratagem 73 
54 A ſcheme for de poſing Pifiſtratus, they concerted mat- ſo etfectualiy diſperſed the republican army, that it He tkes 
Driven out ters ſo well, that Piſiſtratus was ſoon obliged to ſeek was impoſſible to rally them, and Piſiſtratus became a poſſellionct 
by Mega- for ſhelter ſomewhere elſe, and, on his departure, the third time abſolute maſter of Attica. the city. 
cles, Athenians ordered his goods to be fold, Nobody, Piſiſtratus being once more in poſſeſſion of the ſove- 
however, except one perſon (Callias), would venture to reignty, took a method of eftablithing himſelf on the £59 
buy any of them, from an apprehention, no doubt, throne direAly oppoſite to what Theſeus had done. . 
that they would ſoon be reſtored to their proper owner, Inſtead of collecting the inhabitants from the country ” xx 4 


which accordingly happened in a very ſhort time, 


into cities, Piſiſtratus made them retire from the ,;.1.6.n0- 
As Mepacles and his party had negociated with Ly- 


cities into the country, in order to apply them- ing his mo- 
{clvCs detatien. 
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Attica, ſelves to agriculture. This prevented their mect- 
ag together, and caballing againſt him in ſuch bo- 
dies as they had been accuſtomed to do, By this 
means alſo the territory of Athens was greatly melio- 
rated, and great plantations of olives were made over 
all Attica, which had before not only been deſtitute 
of corn, but alſo bare of trees. He alſo commanded, 
that, in the city men ſhould wear a kind of theep-ſkin 
veſt, reaching to the knees; but ſo intolerable were 
the laws of Piſiſtratus to his ſubjects, that this kind of 

arment in ſucceeding times became proverbially the 
Fabi of ſlavery. 

As prince of Athens, Piſiſtratus received tlie tenth 
part of every man's revennes, and even of the fruits 
of the earth; and this alſo, though for the ſervice of 
the ſtate, ſeemed to the Athenians a molt grievous 
burden. In ſhort, though Piſiſtratus behaved in all re- 
ſpects as a moſt excellent prince, his ſubjects fan- 
cied themſclves oppreſſed by tyranny, and were per- 
petually grambling from the time he firſt aſcended 
the throne to the day of his death, which happened 
about 33 years after he had firſt aſſumed the ſove- 
reignty, of which time, according to Ariſtotle, he 
reigned 17 years, 

Piſiſtratus left behind him two ſons named Hippar- 
chus and Hippias, both men of great abilities, who 
ſhircd the government between them, and behaved with 
lenity and moderation, But though by the mildneſs of 
their government the family of the Piſiſtratidæ ſeemed 
to be tully eſtabliſhed on the throne of Athens, a con- 
ſpiracy was uncxpectedly formed againſt both the bro- 
thers, by which Hipparchus was taken off, -and Hip- 

ias narrowly eſcaped. The moſt matcrial facts relat- 

G1 ing to this conſpiracy are what follow, 

Conſpiracy There were at that time in Athens two young men 
of Harme- called Harmodius aud Ariſ/ogiton ; the former ot theſe 
diu and A- was exquiſitely beautiful in his perſon, and on that 
ritogiton. account, according to the infamous cuſtom of the 
Greeks, violently beloved of the other. This Har- 
modius was ailo beloved of Hipparchus ; who, it we may 
believe Thucydides, forced him. This was grievoully 
reſented, and revenge determined on; to haſten which, 
another accident concurred, Hipparchus finding that 
Harmodius endeavoured to avoid him, publicly at- 
fronted him, by not ſuffering his ſiſter to carry the of- 
fering of Minerva, as if the was a. perſon unworthy of 
that office, The two young men, not daring to ſhow 
any public ſigns of reſentment, conſulted privately 
with their friends; among whom it was reſolved, that 
at the approaching feſtival of Panathenza, when the 
Citizens were allowed to appcar in arms, they ſhould 
attempt to reſtore Athens io its former liberty. In 
this they imagined that they ſhould find themſclves ſc- 
conded by the whole body of the people. But when 
the day appointed was come, they perceived one of 
their number talking very familiarly with Hippias; and 
62 ſcaring that they were diſcovered, they immediately 
Hipparchus fell upon Hipparchus, and diſpatched him with a mul- 
titude of wounds. In this exploit the people were fo 
far from ſeconding them, as they expected, that they 
ſuffered Harmodius to be killed by Hipparchus's 
guards, and ſeizing Ariſtogiton themſcives, delivered 
him up to Ilippias. Some time afterwards, however, 
the reſpect they paid to theſe two young men exceeded 
all bounds, They cauſed their praiſes to be ſung at the 


Hipparchus 
and Hip- 
P:as. 
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Panathenza, forbid any citizen to call a Nave by eicher Attica. 
of their names, and erected brazen ſtatues to them in 
the forum; which ſtatues were afterwards carricd into 7, 02 
Perſia by Xerxcs, and ſent back from thence by A- ſpiratorsex- 
lexander the Great, Antiochus, or Seleucus, for au- travagantly 
thors are not agreed by which. Several immunitics honoured, 
and privileges were alſo granted to the deſcendants of 
tha. two patriots, and all poſſible means were taken 
to render their memory venerable and reſpected by 
poſterity. 64 
Hippias being now ſole maſter of Athens, and pro- Cruclty of 
bably exaſperated by the murder of his brother, be- Hippias. 
gan to alter his conduct greatly, and treat his ſubjects 
in an oppreſſive and cruel manner. He began with 
torturing Ariſtogiton, in order to make him confeſs 
his accomplices: but this proved fatal to his own 
friends; for Ariſtogiton impeaching ſuch as he knew 
to be beſt affected to Hippias, they were immediately 
= to death; and when he had deſtroyed all thoſe he 
new, at laſt told Hippias, that now he knew of none 
that deſerved to ſuffer death except the tyrant himſelf, 
Hippias now vented his rage on a woman named Le- 
ana, who was kept by Ariſtogiton. She endured the 
torture as long as ſhe could; but finding herſelf unable 
to bear it any longer, ſhe at laſt bit off her tongue, that 
ſhe might not have it in her power to make any diſco- 
very. To her the Athenians erected the ſtatue of a 
lioneſs, alluding to her name, without a tongue, on 
which was engraved a ſuitable inſcription. 
After the conſpiracy was, as Hippias thought, tho- 
roughly quaſhed, he ſet bimſelf about ſtrengthening his 
government by all the means he could think of. He 
contracted leagues with foreign princes, increaſed his 
revenues by various methods, &c. But theſe pre- 
cautions were of little avail: the lenity of Piſiſtratus's 
government had alone ſupported it; and Hippias 
purſiung contrary methods, was deprived of the ſo- 
vercignty in leſs than four years after the death of his 
brother. | 
This revolution was likewiſe owing to the family of He is driv- 
Megacles, who were ſlyled A/cmaonide, and had ſet- en out of 
tled at Lipſydrum, In times of diſcontent, which at hene. 
Athens were very frequent, this family was the com- 
mon refuge of all who fled from that city; and at laſt 
they thought of a method of expelling the Piſiſtratidez 
altogether. The method they took to accompliſh 
their purpoſe was as follow. They agreed with the 
Amphictyons to rebuild the temple at Delphi; and 
being poſſeſſed of immenſe riches, they performed their 
engagements in a much more magnificent manner than 
they were bound to do; for having agreed only to 
build the front of common ſtone, they built it of Parian 
marble. At the ſame time they corrupted the pro- 
pherteſs Pythia, engaging ker to exhort all the Lace- 
demonians that came to conſult the oracle either in 
behalf of the ſtate, or their own private affairs, to at- 
tempt the delivery of Athens. This had the deſired 
effect: The Lacedemonians ſupriſed at hearing this ad- 
monition inceſſantly repeated, at laſt reſolved to obey 
the divine command, as they imagined it to be; and 
ſent Anchimolius, a man of great quality, at the head 
of an army into Attica, though they were at that time 
in league with Hippias, and accounted by him his 
good friends and allies. Hippias demanding aſſiſtance 
from the Theſlalians, they readily ſent him 1000 horſe, 
4 M 2 under 
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Attics. under the command of one of their princes named Cz- 
—— . The Lacedemonians being landed, Hippias fell 
upon them ſo ſaddenly, that he defeated them with 
eat ſlaughter, killed their general, and forced the 
ttered remains of their army to fly to their (hips. 
The Spartans, incenſed at this unfortunate expedition, 
determined to ſend another army into Attica; which 
they accordingly did ſoon after under their King o- 
menes: and he having, at his entrance into the Athe- 
nian territories, defeated the Theſſalian horſe, obliged 
Hippias to ſhut himſelf up in the city of Athens, which 
he was ſoon after forced to abandon altogether, He 
was, however, in no want of a place of refuge; the 
Theſſalian princes inviting him into their country, 
and the king of Macedon offering his family a city 
and territory, if they choſe to retire into his domi- 
64 nions. But Hippias choſe rather to go to the city of 
And retires Sigeum, which Piſiſtratus had conquered, and left to 
to Sigcum. his own family. 
After the expulſion of the Piſiſtratidæ, the Atheni- 
ans did not long enjoy the quiet they had propoſed to 
6; themſcives. They were quickly divided imo two fac- 
Two fac- tions; at the head of one was Clyſthenes, one of the- 
tions in A- Chicfs of the Alcmæonidæ; and the other, Iſagoras, 
thens. a man of great quality, and highly in favour with the 
Athenian nobility, Clyſthenes applied himſelf to the 
people, and endeavourcd to gain their affections by in- 
creaſing their power as much as poſſible. Iſagoras per- 
cciving that by this means his rival would get the bet- 
ter, applied to the Lacedemonians for aſſiſtance, re- 
viving at the ſame time the old ſtory of Megacles's ſa- 
crilege, and inſiſting that Clyſthenes ought to be ba- 
68 niſned as being of the family of Megacles. Cleomenes 
"The Spar- king of Sparta —_— came into his meaſures, and ſud- 
tans ſup- denly diſpatched an herald to Athens with a declara- 
port lſago- tion of war in caſe all the Alemæonidæ were not im- 
Fas, mediately baniſhed. The Athenians did not heſitate 
to baniſh their benefactor Clyſthenes, and all his rela- 
tions; but this piece of ingratitude did not anſwer 
their purpoſe. Cleomenes entered Attica at the head 
of a Spartan army; and, arriving at Athens, con- 
demned to baniſhment 700 families more than what had 
been ſent into exile before. Not content with this, he 
would have diſſolved the ſenate, and veſted the go- 
vernment in 300 of the chief of Iſagoras's faction. 
This the Athenians would by no means ſubmit to; and 
therefore took up arms, and drove Cleomenes and his 
troops into the citadel, where they were beſieged for 
two days. On the third day Cleomenes ſurrendered, 
on condition that all thoſe who were in the citadel 
ſhould retire unmoleſted. This, though agreed to, was 
not performed by the Athenians. They fell upon ſuch 
as were ſeparated from the army, and put them to 
death without mercy. Among the number of thoſe 
lain on this occaſion was Timeſitheus the brother of 
6) Cleomenes himſelf, 
But with= The Spartan king was no ſooner withdrawn from 
out ſucccls. Athens, than he formed a ſtrong combination in fa- 
vour of Iſagoras. He engaged the Bœotians to at- 
tack Attica on the one fide, and the Chalcidians on 
the other, while he at the head of a powerful Spartan 
army entered the territories of Eleuſina. In this diſ- 
treſs, the Athenians, not being able to cope with fo 
many enemies at once, reſolved to ſuffer their terri- 
tories to be rayaged by the Chalcidians and Bœo- 


tians, contenting themſelves with oppoſing the army Antics. 
commanded by Clcomenes in perſon, But this power- 
ful confederacy was quickly diſſolved: the Corin- 
thians, who were allicd with Clcomenes, doubting the 
juſtice of their cauſe, returned home ; his other allies 
likewiſe beginning to waver, and his colleague Ariſton, 
the other king of Sparta, diftcring in ſentiments, CIco- 
menes was obliged to abandon the enterpriſe. The 
Spartans and their allics being withdrawn, the Athe- „ 
nians took a ſevere revenge of the Bœotians and Chal- 8 
cidians, totally routing their forces, and carrying off and Chalci. 
a great number of priſoners. The priſoners taken in dians de- 
this war were put in irons, but afterwards ſet at liber- {<t<4. 
ty on paying a ranſom of two minz per head. Their 
fetters were, however, hung up in the citadel; and 
the Athenians conſecrated the tenth of what they 
had received for ranſom, purchaſed a ſtatue, repreſent- 
ing a chariot and four horſes, which they ſet up in the 
portico of the citadel, with a triumphant inſcription in 
token of their victory. 
Theſe indignities rouſing the Bœotians, they im- 
mediately yowed revenge, and engaged on their ſide 
the people of Agina, who had an hereditary hatred 
at the Athenians ; and while the latter bent all their 
attention to the Beeotian war, the Agenitans landing 
a conſide rable army, ravaged the coaſts of Attica. 71 
But while the Athenians were thus employed againſt Attempt of 
the Bœotians and Aginetans, a jealouſy ſprung up on the Spar- 
the part of Lacedæmon, which was never afterwards 25 to re- 
eradicated. Cleomenes, after his unſucceſsful expedi- __ 
tion againſt Attica, produced at Sparta certain oracles 
which he ſaid he had found in the citadel of Athens 
while he was beſieged therein: the purport of theſe 
oracles was, that Athens would in time become a rival 
to Sparta, Art the ſame time it was diſcovered, that 
Clyſthenes had bribed the prieſteſs of Apollo to cauſe 
the Lacedemonians expel the Piſiſtratidæ from A- 
thens; which was ſacrificing their beſt ſriends to thoſe 
whom intereſt obliged to be their enemies. This had 
ſuch an effect, that the Spartans, repenting their folly 
in expelling Hippias, ſent for him from Sigeum, in 
order to reſtore him to his principality : but this not be- 
ing agreed to by the reſt of the ſtares, they were forc- 
ed to abandon the enterpriſe, and Hippias returned to 
Sigeum as he came. * 
About this time too, Ariſtagoras the Mile ſian hav- Cauſcoſtbe 
ing ſet on foot a revolt in Ionia againſt the Perſian war with 
king, applied to the Spartans for aſſiſtance ; but they Perf. 
declining to have any hand in the matter, he next ap- 
plied to the Athenians, and was by them furniſhed 
with 20 ſhips under the command of -Melanthus, a 
nobleman univerſally eſteemed. This raſh action coſt 
the Greeks very dear, as it brought upon them the 
whole power of the Perſian empire; for no ſooner did 
the king of Perſia hear of the aſſiſtance ſent from A- 
thens to his rebellious ſubjects, than he declared him- 
ſelf the ſworn enemy of that city, and ſolemnly be- 
ſonght God that he might one day have it in his power 
to be revenged on them. 
Thelonian war being ended, by the reduction of that 
country again under the Perſian government, the king 
of Perſia ſent to demand earth and water as tokens of 
ſubmiſſion from the Greeks. Moſt ot the ifianders 
yielded to this command out of fear, and among the 
reſt the people of Xpina; upon which the Arhenians 
acculed 
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Attica. accuſed the inhabitants of this iſland of treachery to- 
—— yards Greece, and a war was carried on with them for 
a loug time. How it ended we are not informed; but 
its continuance was fortunate for Greece in general, 
as, by inuring them to war, and ſca-affairs in particular, 
it prevented the whole of the Grecian ſtates from being 
ſwallowed up by the Perſians who were now about to 
invade them, 

Beſides the diſpleaſure which Darius had conceived 
againſt the Athenians on account of the aſſiſtance they 
had afforded the Ionians, he was further engaged to an 
expedition againit Greece by the intrigues of Hippias. 
753 Immcdiately on his returning unſucceſsfully from La- 
11;ppias ap- cedemon, as above related, Hippias paſſed over into 
plics to the Aſia, went to Artaphernes governor of the adjacent 
Perhans provinces belonging to the Perſian king, and excited 

him to make war upon his country, promiſing to be 
obedient to the Perſian monarch provided he was re- 
ſtored to the principality of Athens. Of this the A- 
thenians being apprized, ſcent ambaſſadors to Arta- 
hernes, deſiring leave to enjoy their liberty in quiet: 
— that nobleman returned for anſwer, that if they 
Would have peace with the great king, they muſt im- 
mediately receive Hippias; upon which anſwer the 
Athenians reſolved to aſſiſt the enemics of Darius as 
mach as poſſible. The conſequence of this refolution 
was, that Darius commiſhoned Mardonius to revenge 
him of the inſults he thought the Greeks had offered 
him. But Mardonius having met with a ſtorm at ſca, 
and other accidents, which rendered him unable to do 
any thing, Datis and Artaphernes the fon of Artapher- 
nes abovementioned, were commiſſioned to do what he 
was to have done. 

The Perſian commanders, fearing again to attempt 
to double the promontory of Athos, where their fleet 
had formerly ſuffered, drew their forces into the plains 
of Celicia ; and paſſing from thence through the Cy- 
clades to Euboea, directed their courſe to Athens. 
Their charge from Darius was to deſtroy both Eretria 
and Athens; and to bring away the inhabitants, that 
„„ they might be at his diſpoſal. Their firſt attempt was 
Eretria de. On Eretria, the inhabitants of waich ſent to Athens 
ſtroycd. for aſſiſtance on the firſt approach of the Perſian fleet. 
The Athenians, with a magnanimity almolt unparalle- 
led at ſuch a juncture, ſent 4000 men to their afliſt- 
ance ; but the Eretrians were ſo much divided among 
themſclves, that nothing could be reſolved on, One 
party among them was for receiving the Athenian ſuc- 
cours into the city ; another, for abandoning the city 
and retiring into the mountains of Eubcea ; while a 
third ſoaght io betray their country to the Perſians for 
their own private intereſt. Sceing things in this ſitua- 
tion, therefore, and that no good could poſſibly be 
done, one Aſchines, a man of great authority among 
the Eretrians, generouſly informed the Athenians com- 
manders that — might return home. They accord- 
ingly retired to Oropus, by which means they eſcaped 
deſtruction: for Eretria being feon after betrayed to the 
Perſians, was pillaged, burnt, and its inhabitants ſold 
for ſla ves. 

On the news of this diſaſter the Athenians immedi- 
ately drew together all the forces they were able, which 
after all amounted to no more than gooo men. Thele, 
with 1000 Platzans who afterwards joined them, were 
commanded by ten general officers, who had equal 
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power ; among, whom were Miltiades, Ariſtices, and Attics. 

Themiſtocles, men of diſtinguithed valour and great 

abilities. But it being generally imagined that fo 

ſmall a body of troops would be unable to reſiſt the 

formidable power of the Perſians, a meſſenger was diſ- 

patched to Sparta to intreat the immediate aſſiſtance of 

that ſtate. He communicated his buſineſs to the ſe- 

nate in the following terms : “ Men of Lacedzmon, 

the Athenians deſire you to aſſiſt them, and not to ſuſ- 

fer the moſt ancient of all the Grecian citics to be en- 

flaved by the barbariags. Eretria is already deſtroyed, 

and Greece conſequently weakened by the loſs of ſo 

conſiderable a place.“ The aſſiſtance was readily grant- 

ed; but at the ſame time the ſuccours arrived ſo flow- 

ly, that the Athenians were forced to fight without 

them. In this memorable oy gun" in the plans of 56 

Marathon, whither Hippias had conducted the Per- Ferſiansde- 

ſians, the latter were defeated with the loſs of 6300 ſeated at 

men, while the Greeks loſt only 192. The Perſians Marathen. 

being thus driven to their ſhips, endeavoured to double 

Cape Sunium, in order to ſurprize Athens itſelf be- 

fore the army could return: but in this they were pre- 

vented by Miltiades ; who leaving Ariſtides with 1000 

men to guard the priſoners, returned fo expeditiouſly 

with the other 9000, that he was at the temple of 

Hercules, which was but a ſmall way diſtant, before 

the barbarians could attack the city. -7 
After the battle, Ariſtides diſcharged the truft re- Integrity of 

poſed in him with the greateſt integrity. Though there Arifſtices. 


was much gold and ſilver in the Perſian camp, and 


the tents and ſhips they had taken were filled with all 
ſorts of riches, he not only forbore touching any thing 
himſelf, but to the utmoſt of his power prevented o- 
thers from doing it. Some, however, ſound means to 
enrich themſclves ; among the reſt, one Callias, couſin- 
erman to Ariſtides himſelf. This man being a torch- 
— and, in virtue of his office, having a fillet on 
his head, one of the Perſians took him for a king, and, 
falling down at his feet, diſcovered io him a vaſt quan- 
tity — gold hid in a well. Callias not only ſeized, and 
applicd it to his own uſe, but had the cruchy to Kill 
the poor man who diſcovered it to him, that he might 
not mention it to others; by which infamous action he 
entailed on his poſterity the name of Laccop/uti, or en- 
riched by the well, | 78 
After the battle of Marathon, all the inhabitants of Miltiades 
Platza were declared ſree citizens of Athens, and Mil- ungreteful- 
tiades, Themiſtocles, and Ariſtides, were treated with iy * 
all poſſible marks of gratitude and reſpect. This, * aug 
however, was but very ſhort-lived ; Miltiades propoſed 
an expedition againſt the ifland of Paros, in which ha- 
ving been unſucceſsful, through what cauſe is not well 
known, he was, on his return, accuſed, and condemned 
to pay 50 talents, the whole expence of the ſcheme ; 
and being unable to pay the debt was thrown into 
priſon, where he ſoon died of a wound received at | 
Paros. 29 
If any thing can exceed the enormity of ſuch a pro- Aslikewiſe 
ceeding as this, it was the treatment Ariſtides next re- Ariſtides. 
ceived, Miltiades had propoſed an expedition which 
had not proved ſucceſsful, and in which he might poſ- 
ſibly have had bad deſigns; but againſt Ariſtides not 
ſo much as a ſhadow of guilt was pretended. On the 
contrary, his extraordinary virtue had procured himthe 
title of Juſt, and he had never been found 10 — 
rom 
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Attica, from the maxims of equity. His downfal was occa- 
. ſfjoned by the intrignes of Themiſtocles: who being 4 
man of great abilities, and bating Ariſtides on account 

of the character he deſcrvedly bore among his country- 

men, took all opportunities of inſinuating that bis 

rival had in fact made himſelf maſter of Athens with- 

out the parade of gnards and royalty, © He gives 

las to the people (ſaid he); and what conſtitutes a 

tyrant, but giving las?“ Inconſequence of this ſtrauge 
argument, 2 ſtrong party was formed againſt the vir- 

tous Ariſtides, and it was reſolved to banith him tor 

ro years by the oſtraciſm. In this caſe, the name of 

the perſou to be baniſhed was written upon a ſhell by 

every one who deſired his exile, and carried to a cer- 

tain place within the forum incloſed with rails. If the 
number of ſhells fo collected exceeded 6000, the fen- 

tence was inflicted ; if not, it was otherwiſe, When 

the agents of Themiſtocies had futhciently accompliſh- 

ed their purpoſe, on a ſudden the people flocked to 

the forum deſiring the oſtraciſm. One of the clowns 

who had come from a borough in the country, bring- 

ing a ſhell to Ariſtides, ſaid to him,“ Write me Ari- 

itides upon this.” Ariſtides, ſurpriſed, aſked him if 

he knew any ill of that Athenian, or it he had ever 

done him any hurt? “ Me hurt! (ſaid the fellow), no, 

I don't fo mach as know him ; but I am weary and 

ſick at heart on hearing him every where called hz 

juſt.” Ariſtides therefore took the thell, and wrote his 

own name upon it ; and when informed that the oſtraciſi 

fell upon him, modeſtly retired out of the forum, ſaying, 

« [ beſcech the gods that the Athenians may never ſce 

that day which ſhall force them io remember Ariltides,”” 

Aſter the battle of Marathon, the war with Agina 

was revived with great vigour ; but the Agincians 

8 generally had the ſuperiority, on account of their great 
Themiſto- naval power. Themiſtocles obſerving this, was Conti- 
cles adviſcs nually exhorting his countrymen to build a fleet, not 


the build- only to make them an equal match tor the Aginctaus, 
— bay 2 but alſo becauſe he was of opinion that the Ferlians 


would ſoon pay them another viſit. At laſt, he had 
the boldneſs to propoſe, that the money produced by 
the ſilver mines, which the Athenians had hicherto di— 
vided among themſelves, thould be applied to the build- 
ing of a fleet: which propoſal being complied with, 
100 galleys were immediately put upon the ſtocks; aud 
this ſudden increaſe of the maritime power proved the 
1 incans of ſaving all Greece from flavery. 


eri in- Abont three years after the baniſhment of Ariſtides, 
vades Xerxes king of Perſia ſent to demand earth and water: 
Greece. but Themiſtocles deſiring to make the breach with 


that monarch (till wider, put to death the interpreter 
for publiſhing the decree of the king of Perlia iu the 
language of the Greeks ; and having prevailed upon 
the ſeveral ſtates to lay aſide their animolities, and 
provide for their common ſafety, got himſelf elected 
general of the Athenian army. 

When the news arrived that the Perſians were ad- 
vancing to invade Greece by the ſtraits of Thermo- 
pyle, and that they were for this purpoſe tranſporting 
their ſorces by ſea, Themiſtocles adviſed his country- 
men to quit the city, embark on board their galleys, 
and meet their enemies while yet at a diſtance, This 
they would by no means comply with; for which reaſon 
Themiſtocles put himſelf at the head of the army, and 
having joined the Lacedemonians, marched towards 
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Tempe. Here, having received advice that the ſtraits Attics 


of Thermopylz were forced, and that both Borotia —wv—- 


and Theflaly had ſubmitted to the Perſians, the army 
returned without doing any thing. 

In this diſtreſs the Athenians applied to the oracle 
at Delphi: from whence they received at firſt a very 
ſevere anſwer, threatening them with total deſtruction ; 
but after much hamiliation, a more favourable one was 
delivered, in which, probably by the direction of The- 
miſtocles, they were promiſed ſafety in walls of word. 
This was by Themiſtocles and the greateſt part of the 
citizens interpreted as a command to abandon Athens, 
and put all their hopes of ſafety in their fleet. Upon 
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this, the opinion of The miſtocles prevailing, the great- Athens a- 
eſt part began to prepare for this embarkation ; and bandoned 


had money diſtributed among them by the council of Þy its inka- 
the Areopagus, to the amount of cight drachms per bitaut.. 


man; but this not proving ſufficient, Themiſtocles gave 
out that ſoinebody had ſtolen the ſhicld of Minerva ; 
under pretence of ſearching for which, he ſeized on all 
the money he could find. Some, however, there were 
who retuled to embark with the reſt, but raiſed to 
themſelves fortifications of wood ; underſtanding the 
oracle in its literal ſenſe, and reſolving to wait the ar- 
rival of the Perſians, and defend themiclves to the laſt. 
In the mean time Ariſtides was recalled, when the 
Athenians ſaw it their intereſt, leſt he ſhould have gene 
over to the Perſians and aſſiſted them with his advice. 
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The Perſians having advanced to Athens ſoon after And de- 
the inhabitants had deſeried it, met with no oppolition * by 
except ſrom the few juſt now mentioned; who, as they g. Fer- 


would hcarken to no terms of accommodation, were all 
cut in pieces, and the city utterly deſtroyed, 


Gans. 
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Xerxcs, They are 


however, being defeatcd in a ſea- fight at Salamis, was totally de- 
forced to fly with prodigious Joſs. Sce SALAmis. The- feated at 
miſtocles was for purſuing bim, and breaking down Sami 


the bridge he had caſt over the Helleſpont ; but this 
advice being rejected, he ſent a truſty meſſenger to 
Xerxes, acquainting him that the Greeks intended to 
break down his bridge, and therefore deſired him to 
make ali the haſte he could, leſt by that means he 
ſhould be ſhut up in Europe. According to Herodotns, 
he a ſo adviſed the Athenians to quit the purſvit and 
return home, in order to build their ruined houſes. 
This advice, though milinterpreted by ſome, was cer- 
tainly a very prudent one, as Xerxcs, though once de- 
feated, was {till at the head of an army capable of de- 
ſtroy ing all Greece ; and had he been driven to deſpair 
by finding himſelf ſhut up, or warmly purſued, it was 
im poſſible to ſay what might have been the event. Af- 
ter this, Themiſtocles formed a ſcheme, for the aggran- 
diſement of Athens indeed, but a moſt unjuſt and in- 
famous one. It was, in ſhort, to make Athens miſtreſs 
of the ſea by burning all the ſhips except thoſe belong- 
ing. to that republic. He told his counrymen that 
he had ſomething to propoſe of great conſequence, 
but which could not be ſpoken publicly: whereupon 
he was defired to communicate it to Ariſtides,, by whom 
the propoſal was rejected; and Ariſtides having in- 
formed the Athenians that what Themiſtocles had aid 
was very advantayeous but very unjuſt, they deſired 
him to think no more of it. 

When the fleet returned to Salamis, extraordinary 
honours were paid to Themiſtocles by the Lacedemo- 
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nians, On his entering that city, they decreed him a the Lacede- 
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Attica. wreath of olive as the prize of prudence ; preſented him 
Lich the moſt magniticent chariot in Sparta; and when 
he returned to Athens, he was eſcorted by 500 horſe, 
an honour never paid to any ſtranger but himiclf., On 
his arrival at Athens, however, there were noi want- 
ing ſome who intinuated that the receiving ſuch ho- 
nours trom the Lacedemonians was injurious to the re- 
public; but Themiſtocles confiding in his innocence, 
treated theſe clamours with contempt, and exhorted his 
countrymen to entertain no doubts of their allies, but 
rather endeavour to preſerve, the great reputation they 

had acquired throughont all Greece. 

The defeat of Xerxes at Salamis made Mardonius, 
who was left to carry on the war by land, more ready 
to treat with the Athenians than io fight them; and 

with this view he ſent Alexander King of Macedon to 
Athens to make propoſals of alliance with that repub- 

9, lic, excluſively of all the other Grecian ſtates. This 
athens a Propoſal, however, was rejected; and the conſequence 
{-:ondtime Was, that Athens was a ſecond time deſtroyed, the 
d-firozed. Spartans ſending alliſtance ſo flowly, that the Atheni- 
37 ans were forced to retire to Salamis: but they were ſoon 


The Per- freed from all apprehenfions by the total defeat and 
fians de- death of Mardonius at Platæa; where Ariſtides, and 
trated at the body of troops under his command, diſtinguiſhed 
Mora. themſelves in a molt extraordinary manner. 


The ſame day that the batile of Platæa was fought, 
the Perſiaus were defcated in a ſea-fighi at Mycale in 
Ionia, wherein it was allowed that the Athenians who 
were there behaved better than any of the other Greeks; 
but when it was propoſed to trauſport the Tonians iuto 
Europe, that they might be in perfect ſafety, and give 
them the territories of ſuch Grecian ſtates as had ſided 
with the Perſians, the Athemians retuſed to comply, 
fearing the Ionians would rival them in trade, or retuic 
the obedience they uſed to pay them: beſides which, 
they would then Joſe the opportunity of plundering the 
Perſians in caſe of any quarrel with Ionia, Before they 
returned home, however, the Athenians crofled over to 

33 the Cherſoneſus, and betieged Seſtos. The ſicge was 
denen long aud troubleſome: but at laſt the garriſon, being 
e pre led with hunger, and having no hopes of relief, 
divided themſclves into two bodies, and endeavoured 

to make their eſcape ; but were puriued, and all cither 
killed or taken. OC1bazrns, one of their commanders, 
was ſacrificed to a Thracian yod; and the other, call- 
cd Artyadttes, impaled alive, and his ſon ſtoned before 
his face, becauſc he had rifled the ſepulchre of Prote- 

29 ſilaus. 

After the victories at Platæa and Mycale, the Athe- 
build their nians returned without any apprehenſion, and began to 
oe: rebuild their city in a more magnificent manner than 
before. Here they were no ſooner arrived than a diſ- 
pute was ready to be commenced about the form of 
government. The commons, with Themiſtocles at 
their head, were for a democracy; to which Ariſtides, 
rainer than hazard the raiſing diſturbances, conſented, 
It was therefore propoſed, that every citizen ſhould 
have an equal right to the government ; and that the 
archons ſhould be choſen on of the body of the people, 
without preference or diſtinction: and this propoſal 
being agreed to, put an end to all diſconcats for the 
preſent. 

At this time alſo Themiſtocles propoſed that the city 
of Athcns ſhould be fortticd in the beſt manner pol- 
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lible, that it might not be liable to be again deſtroyed, Attica. 
when the Perſians ſhould take it into their heads to 
invade Greece. At this propoſal the Lacedemonians 1 
were exceedinply alarmed ; and therefore remonſtrated, cles adviſes 
that ſhould Athens once be ſtrongly tortified, and the to ſortify 
Perſians become poſſeſſed of it, it would be impoſſible Athens, 
to get them out of it again. At laſt, ſeeing theſe ar- and de- 
guments had no effect, they abſolutely forbid the A- 0 the 
thenians to carry their walls any higher. This com- * ee le 
mand gave great oftence ; but Themiſtocles, conſidering it * 
, 17. 
the power ot Sparta at that time, adviſed the Athenians 
to temporize; and to aflure the ambaſladors, that they 
ſhould proceed no tarther in their work, till by an em- 
baſly of their own, ſatisfaction ſhould be given to their 
allies. Being named ambaſlador at his own dchre to 
Sparta, with ſome other Athenians, Themiltocles ſct out 
alone, telling the ſcnate that it would be for the incereſt 
of the ſtate to delay ſending the other ambailadors as 
long as poſſible. When arrived at Sparta, he put off 
from time to time receiving an audience, on account of 
his colleagues not being arrived: but in the mean time 
the walls of Athens were building with the utmoſt ex- 
pedition; neither houſes nor ſepulchres being ſpared 
for materials; and men, women, children, ſtrangers, 
citizens and ſervants, working without intermillion. 
Of this the Lacedemonians baving notice, and the reſt 
of the Athenian ambailadors being arrived, Themiſ- 
tocles and his colleagues being ſummoned before the 
ephori, who immediately began to exclaim againſt the 
Athenians for their breach ot promiſe, Themiſtocles 
denied the charge: he ſaid his colleagues aſſured him 
of the contrary : that it did not become a great ſtate 
to ay; heed to vague reports, but that deputies ought 
to be ſent from Sparta to inquire into the truth of the 
matter, and that he himſelf would remain as a hoſtaze, 
to be anſwerable for the event, This being agreed to, 
he engaged his aſſociates io adviſe the Athenians to 
commit the Spartan ambaſſadors to lafe cuſtody till he 
ſhould be releaſed; after which he publicly avowed 
the whole tranſaction, took the ſcheme upon himlſclf, 
and told the Lacedemonians that“ all things are law- 
ful for our country.“ The Spartans ſceing no remedy, 
concealed their reſentment, and ſent Themiſtocles 
home in ſafety. 91 
The next year, being the laſt of the 75th Olympiad, Makes the 
Themiltocles obſerving the inconvenience of the port Pyraum 
Phalerum, thought of making the Fyraum the port of the port of 
Athens. This he did not at firſt think proper to men- Atheus, 
tion publicly ; but having ſignified to the people that he 
had ſomething of importanee to commmunicate, they 
appointed Xantippus and Ariſtides to judge of his 
propoſal, They readily came into his meaſures, and 
told the people that what Themiſtocles propoled would 
be of the utmoſt advantage to the ſtate, at the ſame 
time that it might be pertormed with eaſe, Upon this 
they were deſired io lay the matter betore the ſenate; 
who coming unanimouſly into their meaſure, ambaſſa- , 
dors were diſpatched to Sparta to inſinnate there how 
proper it would be for the Greeks to have ſome great 
port, where a ficet might always watch the deſigns of 
the Perſians; and thus having prevented any umbrage 
from their firſt undertakings, the work was ſet about 
with ſuch expedition, that it was finiſhed before the 
Lacedemonians knew well what they were about, 
At this ume allo the ſovereignty of the ſca was 
trans- 


A1 * 


Attics. transferred from Sparta to Athens, through the haugh- 


n ty behaviour of Panſanias the Lacedemonian. He 
0 had com manded at Platæa, and ſtill enjoyed the ſu- 


ty of the preme aathority in the war which was all this time 
4 trans- Carrying on againſt the Perſians ; but being clated with 
reed to his ſucceſs at Platæa, and having entered into a trea- 
Athew. fonable correſpondence with the enemy, he treated the 
captains under his command with the greateſt haugh- 
tineſs, giving the preference to the Spartans in ſuch a 
manner that the reſt of the Greeks could no longer bear 
his inſolence. On the contrary, Ariſtides, and Cimon 
the ſon of Miltiades, who commanded the Athenians, 
by their obliging behaviour gained the favour of every 
body; ſo that the allies, having publicly aftronted Pau- 
ſanias, put themſelves under the protection of the A- 
thenian republic; and thenceforward the Athenians, 
and not the Lacedemonians, had the ſupreme com- 
mand, 


Ariſtides The Greeks being now ſenſible that they would al- 

taxes ways have occaſion to be on their guard againſt the 

Greece Perſians, and that it was neceſſary to eſtabliſh a fand 

CO by a common taxation of all the ſtates, Ariſtides was 

al. pitched upon as the only perſon that could be truſted 
with the power of allotting to each of the ſtates its 
proper quota, This difficult taſk he undertook, and 
executed in a manner unparalleled in the annals of 
hiſtory. All parties were pleaſed, and his raxation was 
ſtyled the happy lot of Greece, The groſs amount of it 
was 450 talents. 

ThemiC. It now came to the turn of Themiſtocles to expe- 


tocles ba- Tience the ingratitude of his countrymen. His ſervices 

niſhed. had been fo eſſential, that the treatment he received 
may perhaps be a ſufficient excuſe for modern patriots 
when they connect their own intereſt with the ſervice 
of their country. Themiſtocles had plainly ſaved the 
ſtate from ruin by his advice; he had diſtinguiſhed 
himſelf by his valour; had rendered Athens, by his 
policy, ſuperior to the other ſtates of Greece; and 
entirely ſubverted the Lacedemonian ſcheme of power. 
Yet notwithſtanding all this he was baniſhed by the 
oſtraciſm, without the ſmalleſt crime pretended, unlets 
that he was hated by the Lacdemonians, and that he 
had erected a temple, ncar his own houſe, dedicated to 
Diana, the giver of the beſt counſel ; intimating that he 
himſelf had given the beſt council for the ſatety both 
of Athens and of all Greece, which was no more than 
the truth. Nay, he was not only driven out of Athens, 
bat out of all Greece; ſo that he was forced to ſeek 
melter from the king of Perſia, againſt whom he had 
ſought with ſo much valour. That monarch gave him 
a gracious reception; and he was never recalled, be- 
canſe the Greeks had no occaſion for his ſervices, 

eue et The war with Perſia was not yet diſcontinued ; the 

Gimon a» Greeks found their advantage in plundering and en- 

gainſt the Tiching themſelves with the ſpoils of the king of Per- 

Perſians. ſia's ſubjects. For this reaſon, in the end of the 77th 
Olympiad, they equipped a navy, under a pretence of 
relicving ſuch of the Greek cities in Aſia as were ſub- 
ect to the Perſians. Of this fleet Cimon, the ſon of 
Miltiades by the daughter of the king of Thrace, was 
appointed commander in chief. He had already taſted 
the juſtice and generoſity of his countrymen, having 
been thrown intopriſon for his father's fine, from which 
he was releaſed by Calliar, whom his filter Elpinice 
married on account of his great wealth procured by no 
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very honourable means. He accepted of the command, 


pedition, that the Athenians were thereby enabled to 
lay the foundation of thoſe long extended walls which 
united the port to the city. Ihe foundation was laid 
in a moorith ground; ſo that they were forced to ſink 
it very deep, and at a great expence ; but to this Ci- 
mon himſelf contributed out of his own ſhare of the 
ſpoils, which was very conſiderable. He alſo adorned 
the forum with palm trees, and beautified the academy 
with delightful walks and fountains. 


6 
The Perſians having ſoon after this expedition in- He ſubdue, 
vaded Cherſoncſus, and with the aſſiſtance of the Thra- the Cherſc. 


Artice. 
however; and gained ſuch immenſe booty in this ex. —v— 


cians made themſelves maſters of it, Cimon was ſent 2<1us. 


againſt them in a great hurry. He had only four ſhips; 
but neverthcleſs with theſc he took 13 of the Pertian 
galleys, and reduced the whole of the Cherſoneſus. 
After this he marched againſt the Thracians, who re- 
volting againſt the Athenians, had made themſelves 
maſters of the gold mines lying between the rivers 
Ny ſſus and Stry mon. The Thracians were quickly ob- 
liged to yield ; after which the Athenians ſent a great 
colony to Amphipolis a city of Thrace, which for 
ſome time made a conſiderable figure, but afterwards 
attempting to penetrate into the country of the Edones, 
great part of them were deſtroyed. 


Cimon alſo fell upon the following expedient to Makes A- 
make Athens irreſiſtable at fea by the other ſtates of thens irre- 
Many of the Greek ſtates, by virtue of A- fiſtable at 


Greece. 
riltides's taxation, were bound to furniſh men and gal- 
leys, as well as to pay the tax for their ſupport. But 
when they ſaw themſelves ont of danger from the Per- 
ſians, molt of them were very unwilling to furniſh their 
ns of men. This the Athenian generals being of- 

ended with, were for having recourſe to force ; but 
Cimon permitted ſuch as were deſirous of ſtaying at 
home to do fo, and accepted a ſum of money in lien 
of a galley completely manned. By this means he in- 
ured the Athenians, whom he took on board his galleys, 
to hardſhip and diſcipline ; while the allies who re- 
mained at home became enervated through idleneſs, 
and from being confederates, dwindled into tributaries, 
and almoſt flaves. In the laſt year of the 77th Olym- 
piad, Cimon was ſent to aſſiit the Lacedemonians 
againſt the Helotes, who had revolted from them. In 
this he was attended with his uſual ſacceſs ; but, ſome 
time after, the Lacedemonians being engaged in the 
ſiege of Ithome, ſent again to the Athenians for ſuc- 
cour, and Cimon was a ſecond time ſent to their relief; 
but the Spartans having received a ſufficient ſupply of 
troops from other quarters before the arrival of the A- 
thenian general, he and his men were diſmiſſed without 
doing any thing. This grievouſly offended the people 
of Athens, who thenceforward hated not only the La- 
cedemonians, but all their owncitizens who were thought 
to be friends to that ſtate, 


It was not poſſible, however, that any perſon who He 4 


EA, 


had ſerved the ſtate ſhould eſcape baniſhment at A- niſhed. 


thens. Cimon had * great wealth hoth to the 
public and to himſelf, In his public character he had 
behaved with unimpeached honeſty, and as a private 
citizen he dedicated his wealth to the moſt excellent 
purpoſes. He demoliſhed the incloſures about his 
grounds and pardens, permitting every one to enter 
and take what fruits they pleaſed ; he kept an open 

table, 
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table, where both rich and poor were plentifully en- 


— — tertained. If he met a citizen in a tattered ſuit of 


clothes, he made ſome of his attendants exchange with 
him ; or if the quality of the perſon rendered that 
kindneſs unſuitable, he cauſed a ſum of money to be 
privately given him. All this, however, was not ſuf- 
ficient : he did not concur with every meaſure of the 
commonalty ; and therefore the popular party deter- 
mined not to baniſh him, but to put him to death. 
The crime laid to his charge was, that by preſents from 
the Macedonians he was prevailed upon to let flip a 
manifeſt opportunity of enlarging his conqueſts, after 
taking from the Perſians the gold mines of Thrace. 
To this accuſation Cimon replied, that to the utmoſt 
of his power he had proſecuted the war againſt the 
Thracians and other enemies of the ſtate of Athens; 
but that it was true he had not made any inroads into 
Macedonia, becauſe he did not imagine he was to act 
as a public enemy of mankind, and becauſe he was 
ſtrack with reſpe& for a nation modeſt in their car- 
riage, juſt in their dealings, and ſtrictly honourable in 
their behaviour towards him and the Athenians : that 
if his countrymen looked — this as a crime, he 
muſt abide their judgment ; but, for his part, he could 
never be brought to think ſuch conduct amiſs. Elpi- 
nice, Cimon's ſiſter, uſed all her intereſt in his behalf, 
and amongſt others ſpoke to Pericles the celebrated 
ſtateſman and orator. He was indeed Cimon's rival, 


and had no doubt aſſiſted in ſtirring up the proſecution 


againſt him; but he did not deſire his death: and there- 
fore, though appointed to accuſe him, Pericles ſpoke in 
ſach a manner that it plainly appeared he did not think 
him guilty ; and, in conſequence of this lenity, Cimon 
was only baniſhed by the oſtraciſm. 

The Athenian power was now riſen to ſuch an height, 
that all the other ſtates of Peloponneſus looked npon 
this republic with a jealous eye, and were continually 
watching every CRE of making war npon it 
when the ſtate was engaged in troubleſome affairs, and 
ſeemed to be leſs able to reſiſt. Theſe attempts, how- 
ever, ſo far from leſſening, generally contributed to in- 
creaſe the power of the Athenians ; but in the year 
before Chriſt 458, the republic entered into a war with 
3parta, which was ſcarce put an end to but by the de- 
ſtruction of the city of Athens. For this war, there 
was no recent provocation on the part of the Spartans. 
They had ſent a great army to aſſiſt the Dorians againſt 
the Phocians, and the Athenians took this opportunity 
to revenge themſelves of former quarrels. Having 
therefore drawn in the Argives and Theſſalians to be 
their confederates, they poſted themſelves on the Iſth- 
mus, ſo that the Spartan army could not return with- 
out engaging them. 'The Athenians and their confe- 
derates amounted to 14,0600, and the Spartans to 
11, 500. The Spartan general, however, not very will- 
ing to hazard a battle, turned aſide to Tanagra, a city 
in Bœotia, where ſome of the Athenians who inclined 
to ariſtocracy entered into a correſpondence with him. 
Bat before their deſigns were ripe for execution, the 
Athenian army marched with great expedition to Ta- 
nagra, ſo that a battle became inevitable. When the 
armies were drawing vp in order of battle, Cimon pre- 
ſented himſelf before his countrymen in complete ar- 
mour, and went to take poſt among thoſe of his own 


tribe ; but the popular pariy raiſed ſach a clamour a- 
Vor. I! 
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gainſt him, that he was forced to retire, Before he de- Attics 


parted, howeyer, he exhorted Euthippus and the reſt 
of his friends to behave in ſach a manner that they 
* wipe off the aſperſion thrown upon him, as if he 
had deſigned to betray his country's cauſe to the La- 
cedemonians. Euthippus deſired him to leave his ar- 
mour, which he did ; and a battle enſuing, the Athe- 
nians were defeated with great loſs, and Euthippus with 
the reſt of Cimon's friends were all killed in defence 
of his armour which they had ſurrounded. Another 
engagement ſoon followed, wherein both armies ſuffered 
ſo much, that they were glad to conclude a ſhort truce, 
oe each might have time to recruit their ſhattered 
orces. 
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The ſcale of fortune now ſeemed to turn in favour They gain 
of the Athenians. The Thebans, who had been de- great ad- 
_ of the command of Bceotia on account of their vantages o- 

a 


ving ſided with Xerxes, were now reſtored to it b 
the Lacedemonians. At this the Athenians were 
diſpleaſed, that they ſentan army under Myronides the 
ſon of Callias into Bœotia to overturn all that had been 
done. That general was met by the Thebans and their 
allies, who compoſed a numerous and well-diſciplined 
army. Nevertheleſs, though the Athenian army was 
but an handful in compariſon of their enemies, Myro- 
nides gained a complete victory over the allies, in ſome 
ſenſe more glorious than either that of Marathon or 
Platæa. In theſe battles they had fought againſt effe- 
minate and ill-diſciplined Perſians, but now they en- 
countered and defeated a ſuperior army compoſed of 
the braveſt Greeks. After this victory, Myronides 
marched to Tanagra; which he took by ſtorm, and ra- 
zed to the ground: he then plundered Bœotia; defeated 
another army which the Bœotians had drawn together 
to oppoſe him ; then fell upon the Locrians ; and, 
having penetrated into Theſſaly, chaſtiſed the inha- 
bitants of that country for having revolted from the 
Athenians, and from thence returned to Athens laden 
with riches and glory. 

The next year Tolmides the Athenian admiral in- 
vaded Laconia, where he made himſelf maſterof ſeveral 
places; and on the back of this, Pericles invaded Pelo- 

nneſus with great ſucceſs, burning, ſpoiling, or ta- 
Lins whatever places he attempted. On his return he 


ver t 


o Spartans. 
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found the people greatly ont of humour on account of Cimon re- 
Cimon's baniſhment ; ſo he was immediately recalled. called. 


Cimon was no ſooner returned than he fell to his old 
employment of plundering the Perſians ; and, accord- 
ing to Plutarch, he had now nothing leſs in view than 
the conqueſt of the whole Perſian empire, The Per- 
fan monarch finding he could have no reſt, at Jaſt ſent 
orders to Artabazus and Megabizns, his commanders, 
to conclude a treaty ; which was done on the following 
conditions: 1. That the Greek cities in Aſia ſhould be 
free, and governed by their own laws. 2. That the 
Perſians ſhould ſend no army within three days journey 
of the (ca. 3. That no Perſian ſhip of war would fail 
between Theſalis and Cyrene, the former a city of 
Pamphylia, and the latter of Lycia. 


While this treaty was carrying on Cimon died, whe- His 


ther of ſickneſs or of a wound he had reccived is not 
known ; and aftcr his death the Athenian affairs be- 
gan to fall into conſuſion. It was now the misfortune of 
this ſtate to be alike hated by her enemies and allies ; 
the conſequence of which was, that the latter were per- 
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Attica. petually revolting whenever they thought they had an 
opportünit of * ſo with Z The Mega- 
rians, at this time, who had been long under the pro- 
tection or dominion of Athens, thought proper for 
ſome reaſon or other to diſclaim all dependence on 
their former protectors, and have recourſe to Sparta, 
with which ſtate they entered into a ſtrict alliance. 
This the Athenians revenged by ravaging the country 
of the Megarians; which ſoon brought on a renewal 
of the Lacedemonian war that had been for a little time 
ſuſpended, Pericles, however, procured the return of 
the firſt Lacedemonian army, without bloodſhed, by 
bribing Chandrides the young king of Sparta's tutor. 
In the winter, Tolmides reſolved to undertake an expe- 
dition into Bœotia with a ſmall body of troops; which 
deſign he put in execution contrary to the advice of 
104 Pericles, and his raſhneſs was ſoon puniſhed by his own 
A thirty death and the total defeat of his army. Notwithſtand- 
years truce ing this misfortune, however, Pericles ſoon after inva- 
pov the Jed and reduced Eubora ; and the Lacedemonians, 
1 finding it was not for their intereſt to carry on the 
war, concluded à truce with the Athenians for 30 
cars. 

; About this time Pſammiticus, king of Egypt, ſent 
by way of preſent to the people of Athens 40,000 
105 buſhels of wheat ; which proved a great misfortune to 
Cruclty of the city: for Pericles, out of ſpite to Cimon, who had 
Pericles, children by an Arcadian woman, had preferred a law 
whereby the Athenians of the half-blood were disfran- 
chiſed ; and this law, on account of the diſtribution 
of the corn abovementioned, was proſecuted with ſuch 
ſeverity, that no leſs than 5000 perſons, who till then 
106 had been conſidered as free-men, were ſold for ſlaves. 
Number of This piece of cruelty has been of great ſervice to the 
the Athe- critics, as by means of it we know exactly the number 
nan citi- of Athenian citizens, which at this time amounted to 
— no more than 14,040 perſons, though Athens was 
now aiming at no leſs than erecting an univerial mo- 

narchy, 4 
Six years after the concluſion of the peace between 
Athens and Sparta, a war broke out between the Sa- 
mians and Mileſians abont the city of Prienc, ſeated 
under mount Mycale in Ionia. How this war came to 
affect the Athenians is not certainly known : but ſome- 
how or other, this republic was induced to take the part 
of the Mileſians; and the ifland of Samos was reduced 
by Pericles, who eſtabliſhed there a democracy, and 
left an Athenian garriſon, He was no ſooner gone, 
however, than the Samians, diſliking their new form 
of government, drove out the garriſon he had left; but 
Pericles quickly returning, beſieged and took their 
city, demoliſhed thetr walls, and fined them of the whole 
expence of the war ; part of which he obliged them to 
pay down, and took hoſtages for the remainder. When 
Pericles returned, he procured himſelf to be appointed 
to pronounce the public oration in honour of thoſe who 
fell; which he did with ſuch eloquence, that when he 
came down from the pulpit the women gathered about 
him, took him by the hand, and crowned him with 

108 Pparlands. 

War be- Alitile after this commenced the war between the 
tween the Corcyrians and Corinthians, which by degrees brought 
Corcyrians the Athenians into thoſe engagements that proved the 
g ruin of their ſtate. The cauſes of this war were the 
following. An inteſtine war breaking out in the little 
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ſiſtance the Illyrians, and the other the Corcyrians. 
The latter neglecting the matter, Corinth was applied 
to, as the Corcyrians were a colony from that place. 
The Corinthians, partly out of pity to the Epidam- 
nians, and partly out of ſpleen/to the Corcyrians, ſent 
A very great fleet to the aſſiſtance of the former, by 
which means that party which had applied to Corinth 
was thoroughly ' eſtabliſhed. This being reſented by 
the Corcyrians, they ſent a fleet to Epidamnum to ſup- 
port the exiles ; and accordingly this fleet began to 
act offenſively on its entering the port, the 3 
manders having inſtructions to propoſe terms of ac- 
commodation, to which the Corinthians: would by no 
means agree. The next year the Corcyrians defeated 
at ſea the Corinthians and their allies,” and took Epi- 
damnum by ſtorm; after which they waſted the terri- 
torics of the allies of the Corinthians, which greatly 
exaſperated the latter. At Corinth, therefore, they 
began to make great preparations for carrying on the 
war, and preſſed their confederates to do the ſame, that 
they might be in a condition to retrieve the honour 
they had Joſt, and humble this ungratetul colony which 
bad thus inſulted her mother- city. 

The Corcyrians were no fooner acquainted with 
theſe proceedings, than they diſpatched ambaſſadors to 
Athens with their complaints ; and theſe were quick] 
followed by others from Corinth on the ſame errand. 
At firſt the people of Athens inclined: to favour the 


Corinthians; but they ſoon changed their minds, and A} 


of Epidamnum, a city of Macedonia foond- Attica, 
ed by the Corcyrians, one party called in to their af. S—y— 


I 
cus 


took part with the Corcyrians: they contented them- ſides with 
ſelves, however, with entering into a defenſive alliance the Cor- 
with that little ſtate, whereby they promiſed to aſſiſt TIA. 


each other, in caſe either party ſhould be attacked; 
and in conſequence of this treaty, they furniſhed the 
Corcyrians with ten galleys, under Lacedæmonius the 
ſon of Cimon, with whom were joined Diotenes and 
Proteus as colleagues. 

As ſoon as the ſeaſon of the year permitted, the 
Corinthians failed for the coaſt of Corcyra with a fleet 
of 150 ſhips, under the command of Xenoclides af- 
ſiſted by four other Corinthian admirals ; each ſqua- 
dron of their allies being commanded by a chief of 
their own. The Corcyrian and Athenian fleet amount- 
ed to 120, but the Athenians had orders to give as 
little aſſiſtance as poſſible. The action was very briſk 
for ſome time: the Corcyrien right wing broke the 
left of the Corinthian fleet ; and forcing ſome of the 
ſnips on ſhore, landed, pillaged their camp, and made 
a great number ot them priſoners: on the other hand, 
the Corinthian ſhips in the'r right wing beat the Cor- 
cyrian ſhips there, they being but very faintly aſſiſted 
by the Athenians, till the lauter were at laſt obliged to 
defend themſelves, which they did fo well, that the 
Corinthians were glad to retire, The next day pre- 
parations were made on both ſides for another engage- 
ment; but 20 ſhips coming from Athens to the aſliſt- 
ance of the Corcyrians, the Corinthians declined the 
combat. 
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As ſoon as the Corcyrian war broke ont, the Athe- Potidæs 
nians ſent orders to the citizens of Potidæa to demoliſh beficyed oy 
a part of their wall, to ſend back the magiſtrates they the the 
had received from Corinth, and to give hoſtages for 
Potidæa was a town in Mace- 

donia, 


their own behaviour. 
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donia, fonnded by the Corinthians, but at that time 
in alliance with the Athenians. Perdiccas king of 
Macedon, who hated the Athenians, took this oppor- 
tunity to perſuade the Potidæans to revolt. Accord- 
ingly they ſent ambaſſadors to Athens to intreat the 
revocation of theſe orders: but at the ſame time ſent 
deputies to Sparta, to join with the Corinthians and 
Megarians in their complaints againſt the Athenians. 
The Athenians upon this ſcnt a conſiderable fleet a- 
gaiuſt Potidæa under the command of Calias, a no- 
bleman of great courage. The Corinthians on their 
part diſpatched one Ariſteus with a conſiderable body 
of troops to the aſſiſtauce of that city. An engage- 
ment following, the Athenians were victors, but with 
the loſs of their general, Phormio, who ſucceeded in 
the command, inveſted the city in form, and ſhut up 
its port with his fleet; but the Potidæans dreading to 
fall into the hands of the Athenians, made a moſt ob- 
ſtinate defence, while in the mean time they warmly 
ſolicited the Corinthians to perform their promiſes, and 
engage the reſt of the ſtates of Peloponneſus in their 
uarrel. 

? The Lacedemonians having heard what the Corin- 
thians, and other liule ſtates of Greece had to ſay a- 
gainſt the Athenians, ſent ambaſſadors to the latter, 
demanding reparation for the injuries, with orders, in 
caſe of a refuſal to declare war. The terms demand- 
ed were, in the firſt place the expulſion of thoſe A- 
thenians who were allied to the family of Megacles fo 
often mentioned. This article was on account of Pe- 
ricles; for he was the ſon of Xanthippus the Athenian 
commander at Mycale, by Agariſte niece to the famous 
Clyſthenes, who corrupted the prieſteſs of Apollo in 
order to procure the expulſion of the Piſiſtratidæ. 
They next inſiſted that the ſiege of Potidæa ſhould be 
raiſed ; thirdly, that the inbabitants of AÆgina ſhould 
be left free; and, laſtly, that a decree made againſt 
the Megarians, whereby they were forbid the ports and 
markets of Athens, ſhould be revoked, and all the 
Grecian ſtates under the dominion of Athens {ſet at li- 
berty. 

Theſe terms the Athenians were perſuaded by Peri- 
cles to reject. The arguments uſed by him were in ſub- 
ſtance as follows : That whatever the Lacedemonians 
migh pretend as to the juſtice of the complaints of the 
allies, the true ground of this reſentment was the pro- 
ſperity of the Athenian republic, which the Spartans 
always hated, and now ſought an opportunity of hum- 
bliug ; that it maſt be owing to the Athenians them- 
ſelves if this deſign ſucceeded, becauſe for many rea- 
ſons Athens was better able to engage in a Jong and 
expenſive war than the Peloponneſians. He then laid 
before the people an exact account of their circum- 
ſtances; putting them in mind, that the treaſure 
brought from Delos - amounted to 10,000 talents ; 
and that tho* 3000 of theſe had been expended on the 
ſtately gate of their citadel, yet that 6000 were {till 
in hand; that they were alſo intitled to the ſubſidies 
paid by the confederate ſtates; that the ſtatues of their 
gods, the Perſian ſpoils, &c. were worth immenſe 
ſums; that private men were arrived at yaſt fortunes; 
and that, conſidering their trade by ſea, they had a 
certain annual increaſe of wealth; that they had on 
foot an army of 12,000 men, and in their colonies and 
garriſons 17000; that their fleet conſiſted of 300 fail; 
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whereas the Peloponneſians had no ſuch advantages. 
For theſe reaſons he propoſed as the moſt fealible, and 
likewiſe the moſt equitable ſatisfaction that could be 
given, that they would reverſe their decree againſt Me- 
gara, if the Lacedemonians would allow free egreſs 
and regreſs in their city to the Athenians and their al- 
lies ; that they would leave all thoſe ſtates free who 
were free at the making of the laſt peace with Sparta, 


Attica. 


— —— 


provided the Spartans would alſo leave all ſtates free 


who were under their dominion; and that future diſ- 
putes ſhould be ſubmitted to arhitration, In caſe theſe 
offers ſhould be rejected, he adviſed them to hazard a 
war; telling then, that they ſhould not think they ran 
that hazard for a trifle, or retain a ſcrople in their 
minds as if a ſmall matter moved them to it, becauſe 
on this ſmall matter depended their ſafety, and the re- 
putation of their conſtancy and reſolution; whereas, if 
they yielded in this, the next demand of the Lacede- 
monians would be of a higher nature; for having once 
diſcovered that the Athenians were ſubje&t to far, 
they would thence conclude that nothing could be de- 
nied to Sparta, whereas a (tiff denial in this caſe would 
teach them io treat Athens for the future on terms of 
equality, He enforced theſe reaſons by ſhowing that 
their anceſtors had always acted on the like principles, 
and in all caſes preferred their glory to their caſe, and 
their liberty to their poſſeſſions, 

This was the origin of the Peloponneſian war, 
which makes ſo great a figure in ancient hiſtory. The 
immediate preliminary to general hoſtilities was an at- 
tempt of the Thebans to ſurpriſe Platæa. 
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Wich this Attempt of 


view they ſent Eurymachus with 300 Thebans to aſſiſt the The- 


ſuch of the Platæans as they had drawn over to their 
intereſt, in making themſelves maſters of the place. 
In this 5 they ſucceeded very well at firſt, the 
Platzans who had promiſed to open the gates keepin 
their words exactly, ſo that they were inſtantly in 
ſeſſion of the city. The other party, however, per- 
ceiving how ſmall a number they had to contend with, 
unanimouſly roſe upon them, killing a great many, 
and forced the reſt to ſarrender themſelves priſoners 
of war, Another party came from Thebes to aſſiſt 
their countrymen ; but they arrived too late: the Pla- 
tæans, however, foreſeeing that they would waſte their 
country, promiſed to releaſe their priſoners if they 
would forbear to ſpoil their lands. On this the The- 
bans withdrew ; and the Platzans cruelly put to death 
all their priſoners, to the number of 180, with Eury- 
machus their chief, alledging that they had not pro- 
miſed their releaſe but in caſe of peace, The Athe- 
nians, as ſoon as they had notice of this attempt of 
the Thebans, cauſed all the Bœotians in their terri- 
tory to be arreſted; and when they nnderſtood how 
the Platæans had delivered themiclves, they ſent a 
great convoy of proviſions to that city, and a nume- 
rous body of troops to eſcort their wives and children 
to Athens, 


ſent ambaſladors to the Perſians, and both ſonght to 
rouſe their allics. Moſt of the Greek ſtates inclined to 
favour the Spartans, becavſe they ated on this occa- 
ſion as the deliverers of Greece, and becauſe they either 
had been, or feared that they would be, oppreſſed by 
the Athenians. With the Spartans joined all the Pe- 
loponncſians, except the Argives and part of the A- 
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cians, Locrians, Bœotians, Ambraciots, Leucadians, 
and AnaQtorians, declared themſclves on their ſide. On 
the other hand, the Chians, Leſbians, Platzans, Meſ- 
ſenians, Acarnanians, Corcyrians, Zacynthians, Cari- 
ans, Dorians, Thracians, moſt part of the iſlands, and 
all the Cyclades excepting Melos and Thera, with Eu- 
bœa and Samos, joined the Athenians. 

The Peloponneſian war commenced 431 years before 
Chriſt, The Lacedemonian army was aſſembled at 
the Iſthmus, and conſiſted of no leſs than 60,000 men; 
but before Archidamus king of Sparta, who com- 
manded in chief, would enter Attica, he diſpatched a 
herald to Athens. The herald was ſent back without 
any anſwer, by which all hopes of peace were cut off. 
As Archidamus was a friend to Pericles, the latter 
apprehended that he might forbear _— his e- 
ſtates, With this he immediately acquaiuted the peo- 
8 telling them at the ſame time, that in ſuch a caſe 
ic made a preſent of his lands to the public. He then 
adviſed the citizens to take no care of defcnding their 
country-ſcats, but to attend only to the city, buſy 
themſelves in the equipping of ſhips, and fettle a 


thorough reſolution not to be intimidated with the firſt 


evils of war. This propoſal the Athenians readily 
complied with, and appointed Pericles commander in 
chief, with nine more generals to aſſiſt him. 

The firſt year; the Spartan army committed great 
ravages in Attica, Pericles having no force capable of 
oppoling it, and refuſing to engage on diladvantageous 
terms, notwithſtanding prodigious clamours were raiſed 
againſt him by his countrymen. The allies, however, 
had no great reaſon to boaſt of the advantages they 
gained this year: an Athenian fleet ravaged the coaſts 
of Pcloponneſas ; another infeſted the Locrians, drove 
out the inhabitants of Agina, and repeopled the ifland 
from Athens. They likewiſe reduced Cephalenia, and 
ſome towns in Acarnania and Leucas which had de- 
clared for the Lacedemonians; and in the autumn, 
when the Peloponneſians were retired, Pericles enter- 
ing the Megarian territory, did all the miſchief that 
could be expected from a provoked enemy. 

The ſpring of the ſecond year was very fatal to A- 
thens by a dreadful plague which deſtroyed great num- 
bers of the citizens, while the Peloponneſians under 
Archidamus waſted every thing abroad. In the midſt 
of theſe diſtreſſes, however, Pericles retained his cou- 
rage, and would ſuffer none of his countrymen to ſtir 
without the city, either to eſcape the plague or infeſt 
the enemy. He cauſed a great fleet to be equipped, 
on board which he oor lt 4000 foot and 300 horſe, 
with which he failed to Epidaurus. Upon this the 
enemy withdrew their forces out of Attica; but Peri- 
cles was able to do no great matter on account of the 
plagne, which made ſo great havock among his men, 
that he brought back to Athens only 1500 of the 4000 
he carried ont. By this misfortune the Athenians were 
thrown into deſpair ; they immediately ſued for peace, 
which the Spartans were now too proud to grant; then 
turning their rage upon Pericles, they diſmiſſed and fin- 
ed him. Soon after, Pericles's children and almoſt 
all his relations died of the plague; ſo that this great 
ſtateſman was overwhelmed with melancholy, and for 
ſome time ſhat himfelf up from public view: at laſt, 
through the perſuaſion of Alcibiades and ſome others, 
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he ſhowed himſelf to the people. They received him Arztics, 
with acclamations, and at bis requeſt repealed the unEEL 


jaſt law be had made, whereby all the Athenians of the pe 


half blood were disfranchiſed, and then reinſtated him CO 


in all his former honours, Hereupon he inrolled the repeal of 
only ſon he had left, who before had been counted a bis law, 
baſtard on account of his mother being a Mileſian. 
This year alſo the iſland of Zacynthus was waſted 
by the Peloponneſians; and the city of Potidæa ſub- 
mitted to the Athenians, aftcr the inhabitants had been 
driven to ſuch extremiry as to feed upon human fleſh. 
The Athenians permitted the men to depart with one 
garment, and the women with two; after which, the 
town was repeopled by a colony from Athens. 120 
The third year of the Peloponneſian war was re- Third yezr. 
markable for the death of the great Pericles, who was Pericles 
taken off by the plague, Platza was alſo beſieged by des. 
Archidamus; but without ſucceſs, even though the 141 
greateſt part of it was ſet on fire, the Platæans reſol- Platæa be. 
ving to ſubmit to every kind of miſery rather than ſicged. 
abandon the Athenian cauſe, In the end, therefore, 
the king of Sparta was obliged to turn the ſiege into a 
blockade; and having thrown up an entrenchment for- 
tified with a deep ditch, he left a ſufficient number of 
men to . his lines, and then returned back to Pe- 
loponneſus. 122 
The following ſummer the Peloponneſians under the Fourth 
command of Archidamns invaded Attica, where they year. Del 
waſted every thing with fire and ſword ; at the ſame Perate a- 
time the whole iſland of Leſbos, except the diſtrict of e lg. 
Methymna, revolted from the Athenians, who here- n. 
upon inveſted the city of Mitylene. All this time the 
city of Platza was blocked up by the Peloponneſians ; 
and its inhabitants being now greatly diſtreſſed for want 
of proviſions, the garriſon, conſiſting of 400 natives 
and 80 Athenians, came to the deſperate reſolution of 
forcing a paſſage through the enemy's lines. When they 
came to attempt this, however, many of them were in- 
timidated : but 300 perſiſted in their reſolution; and 
of theſe 212 got ſafe through and marched to Athens, 
but the reſt were compelled to retire. 123 
In the beginning of the fifth year, the Peloponne- Fifth year, 
ſians ſent 30 ſhips io the relief of Mitylene; but with- Mitylene, 
out effect, for the place had ſurrendered before the &c. taken 
fleet could come to its aſſiſtance. Paches, the Athe- by the A. 
nian commander, likewiſe chaſed away the Peloponne- 
ſian fleet upon its arrival; and returning to Leſbos ſent 
the Lacedemonian miniſter, whom he found in Mity- 
lene, together with a deputation, to Athens. On their 
arrival the Lacedemonian was immediately put to 
death; and in a general aſſembly of the people, it was 
reſolved, that all the Mitylenians who had arrived at 
man's eſtate ſhould be put to death, and the women 
and children ſold for ſlaves. The next day, however, 
this cruel decree was reverſed, and a palley ſent with 
all expedition to countermand theſe bloody orders. 
This laſt veſſel, however, could not get before the o- 
ther: but Paches, being a man of great humanity, had 
taken a day to couſider on the orders he had received; 
during which time the laſt mentioned galley arrived; 
in conſequence of which, only about 1000 of the moſt 
forward rebels were pnt to death ; the walls of the ciry 
were alſo demoliſhed, their ſhips taken away, and their 
lands divided among the Athenians, who let them again 
to their old maſters at very bigh rents. The ſame ſum- 
mer 
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Attica. mer the Athenians ſeized the iſland of Minoas, lyi 

oer againſt the textifery of Megara: and likewiſe 
the port Niſza, which laſt they fortified, and it proved 

124 afterwards a place of the utmoſt importance to them. 
Platza ta- At this time alſo the Platzans, driven to the laſt exire- 
ken and ra- mity, ſurrendered to the Lacedemonians, by whom 
zed. they were, to the number of 208, including 25 Athe- 
nians, put to death, and their women ſold for ſla ves. 

Their city was ſoon after razed by their implacable ene- 

mies the Thebans, who left only an inn to ſhow where 


it ſtood. The fame of Platza, however, induced A- 
125 lexander the Great afterwards to rebuild it. 
sedition of In this year happened the famous ſedition of Cor- 


Corcyra. cyra, whence other ſeditions, when their effects ren- 
dered them terrible, have been called Corcyrian. It 
hath been already obſerved, that the war between the 
Corcyrians and Corinthians brought on the general war 
throughout Peloponneſus. A great number of Corcy- 
rians were in the beginning of this war carried away 
priſoners into Peloponneſus, where the chief of them 
were very well treated, but the reſt ſold for ſlaves. The 
reaſon of this conduct of the Corinthians was a deſign 
they had formed of cngaging theſe Corcyrians to in- 
fluence their countrymen to ſide with them and their 
allics. With this view they treated them with all ima- 

inable lenity and tenderneſs, inſtilling into them by 
> an 3 of democratic government; after 
which they were told, that they might obtain their 1i- 
berty upon condition of uſing all their influence at home 
in favour of the allies, and to the prejudice of Athens. 
This the Corcyrians readily promiſed, and endeavoured 
to perform, At firſt, thoſe who were for an ariſto- 
cracy prevailed, and murdered all thoſe of the oppolite 
party that fell into their hands, in which they were aſ- 
ſiſted by a fleet of Peloponneſians : but the Athenians 
ſending firſt one fleet and then another to the aſſiſtance 
of the diſtreſſed party, the Peloponneſians were forced 
to withdraw ; after which, the democratic party ſuffi- 
ciently revenged themſelves, and deſtroyed their anta- 

oniſts withoat mercy. The worſt of all was, that, 
is example once ſet, the ſeveral ſtates of Greece felt 
in their turns the like commotions, which were always 
heightened by agents from Sparta and Athens ; the 
former endeavouring to ſettle ariſtocracy, and the lat- 

126 ter democracy, wherever they came. 

Athenians While the Athenians were thus engaged in a war 

engage ina wherein they were already overmatched, they fooliſhly 

war with engaged in a new one, which in the end proved more 
oy. fatal than all the reſt. The inhabitants, of Sicily were 
ſplit into two factions ; the one called the Doric, at 

the head of which was the city of Syracuſe ; the other 

the Tonic, wbich owned the Leontines for their chiefs : 

the latter perceiving themſelves too weak without fo- 

reign aid, ſent one Georgias, a celebrated orator, to 

apply to Athens for relief; and he by his fine ſpecches 

ſo captivated the giddy and inconſtant Athenians, that 

they ran headlong into a war which they were unable 

to maintain, while engaged with all the Peloponne- 

ſians. Enticed by this new proſpect, therefore, and 
graſping at the conqueſt of Sicily, as well as of all 
Greece, they ſent a fleet to the aſſiſtance of the Le- 
ontines, under the command of Lachetes and Chabrias; 

and they were no ſooner ſailed, than another fleet 

for the ſame purpoſe was begun to be fitted out, All 

this time the plague continned to rage with great vio- 
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lence at Athens, cutting off this year 4000 citizens, Attica 
beſides a much greater number of the meaner fort of 
le, 127 

The ſixth year of the Peloponneſian war was remark- Sixth year. 
able for no great exploit: Agis the ſon of Archida- 
mus, king of Sparta, aſſembled an army in order 10 in- 
vade Attica, but was prevented from ſo doing by many 
great earthquakes which happened throughout Greece. 
The next year, however, * emered Attica with his 
army, while the Athenians on their part ſent a ficet 128 
under the command of Demoſthenes, toinfeſt the coaſts Seventh 
of Peloponneſus. As this fleet paſſed by Laconia, the Zar. 
commander took notice that the promontory of Pylus, 2 
which was joined to the continent by a narrow neck of Atheglans. 
land, had before it a barren iſland about two miles in 
circumference, in which, however, there was a ; 
and ſafe port, all winds being kept off by the head- 
land, or by the iſle, Theſe advantages made him ap- 
prehend, that a garriſon left here would give the Pelo- 
ponneſians ſo much trouble, that they would find it more 
adviſcable to protect their own country than to invade 


that of their neighbours, Oy TY raiſed 


a ſtrong fortification, he himſelf with five ſhips flaid 
to defend it, while the reſt of the fleet proceeded on 129 
their intended expedition, On the news of this event, Beſicged. 
the Peloponneſian army immediately returned tobeliege 
Pylus, When they arrived before the place they took 
poſſeſſion of the harbour, and then nas. a choſen body 
of Spartans to take poſſcſſion of the iſland of Sphacte - 
ria, after which they attacked the fort with great vi- 

our. Demoſthenes and his garriſon defended them- 
{elves with great valour ; and an Athenian fleet arriving 
very ſcaſonably, offered battle to the Peloponneſian x46 
fleet, This being refuſed, the Athenians boldly ſailed Spartan 
into the harbour, broke and ſunk moſt of the veſſels fleet de- 
therein, after which they beſieged the Spartans in ſtroy<d- 
Sphacteria. The Peloponneſians now began to treat 
with their enemies, and a truce was concluded during 
the time that negociations were carried on at Athens. 
One of the articles of this truce was, that the Pelopon- 
neſians ſhould deliver up all their ſhips, on condition of 
having them punctually returned in caſe the treaty did 
not take effect. The Athenians having heard the 
Spartan ambaſſadors, were inclined to put an end to 
this deſtructive war: but Cleon, one of their orators, 
a warm and obſtinate man, perſuaded his countrymen 
to inſiſt on very unreaſonable terms; upon which the 7237 
ambaſſadors returned, and by ſo doing put an end to Treachery 
the truce, The Peloponneſians then demanded their of the A- 
veſſels ; but the Athenians refuſed to deliver them, un- *h<nians. 
der pretence of their having broke the truce. 122 

Hoſtilities being thus recommenced on both ſides, They at- 

the Lacedemonians attacked the Athenians at Pylus, tack Sphac- 
while the latter attacked the Spartans at Sphacteria. teria. 
The Spartans, though but an handful of men and under 
every imaginable diſcouragement, behaved with ſuch 
bravery, that the ſiege proceeded very ſlowly, ſo that 1233 
the people of Athens became very uneaſy, They be- Cleon the 
gan then to wilh they had embracced the offers of the orator ap- 
Spartans, and to rail vehemently againſt Cleon, who, pointed ge- 
to excuſe himſelf, ſaid, it would be caſy for the general net 
of the forces they were at that time ſending, to attack 
the Spartans in the iſle, and reduce them at once. Ni- 
cias, who had been appointed to this command, replicd, 


that if Clcon believed he could do ſuch great things, 
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he world do well to go thither in perſon : the latter, 
imagining this only meant to try him, ſaic he was 
ready to go with all his heart; whereby Nicias catciied 
him, and declared that he had relinquiſhed his charge. 
Cleon thereupon ſaid, that he was no general: but 
Nicizs told him that he might become one ; and the 
people, pleaſed with the controverſy, held the orator 
to his word, Clcon then advancing, told them he was 
{ little afraid of the enemy, that, with a very inconſi- 
derable force, he wonld undertake, in conjunction with 
thoſe already at Pylns, to bring to Athens the Spartans 
who gave them ſo mach trouble in 20 days. The peo- 

le laughed at theſe promiſes : however, they furniſhed 
him with the troops he deſired; and to their ſurpriſe, 
Cleon brought the Spartans priſoners to Athens within 
the time appointed. 

This ſammer, likewiſe, an Athenian fleet was ſent to 
Sicily, with inſtructions to put in at Corcyra, and aſſiſt 
the government againſt the Lacedemonian faction 
which till ſubſiſted in that iſland. This they effectually 

rformed ; for by their means the exiles fell into the 
Leads of the other party : theſe they impriſoned ; and 
then drew them out by 20 at a time, to ſuffer death, 
which was inflicted with all the circumſtances of 
When only 60 
remained, they intreated the Athenians to put them 
to death, and not to deliver them up to their country- 
men : bat upon this the Corcyrians ſurrounded the 
place where they were confined, endeavouring to bury 
them ander their darts ; upon which the unhappy cap- 
tives all put an end to their own lives. 

In the eighth year Nicias reduced the iſle of Cythera 
on the coaſt of Laconia ; as likewiſe Thyræa, on the 
confines of that country. The latter had been given 
to the Æginetans when expelled from their own coun- 
try by the Athenians : and they were now condemned to 
4 as inveterate enemies of the Athenian ſtate and 
nation — In Sicily, one Hermocrates of Syracnſe per- 
ſuaded all the inhabitants of the iſland to adjuſt their 
diſterences among themſelves ; upon which the Athe- 
nian generals returned home, and for ſo doing two of 


them were baniſhed, and the third ſentenced to pay a 


heavy fine. 

The Athenians next laid ſiege to Megara under the 
conduct of Hippocrates and Demoſthenes ; but Braſi- 
das a'Spartan * coming to its relief, a battle en- 
ſued, by which, though neither party got the better 
the Lacedemonian faction prevailed in Megara, an 


party pre- many who favonred the Athenians were forced to with- 


vails in Me- draw. 


gara, 


133 
Athenians 
loſe their 

ower in 
otia. 


After this, ſach as had been baniſhed for ad- 
hering to the Lacedemonians were allowed to return, 
on their taking an oath to forget what was paſt, and 
attempt nothing that might diſturb their country. As 
ſoon as they were ſettled, however, they forgot their 
oath ; and cauſing 100 of thoſe who were moſt obnoxi- 
ous to be apprehended, forced the people to condemn 
them to death. They then changed the whole form of 
government, introduced an oligarchy, and poſſeſſed 
themſelves of the ſupreme power. 

In Boeotia ſome commotions were raiſed in favour of 
the Athenians ; but their generals Hippocrates and 
Demoſthenes being defeated by the oppoſte party, all 
hopes ceaſed of the Athenian power being eltabliſhed 
in Bœotia. In the mean time Braſidas reduced the ci- 
ty of Amphipolis, which greatly alarmed the Atheni- 
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ans, who therenpon ſent new ſupplies of men, money, 
and ſhips to the Macedonian coaſt ; but all their care 
con!d not prevent a great deſertion from their intereſt 
in thoſe parts, Where the valour and conduct of Bra- 
ſidas carried all before him. 

In the ninth year, the Spartans made new propoſals 
of peace, which the Athenians were now more inclined 
to accept than formerly ; and finding their affairs very 
mach unſettled by the loſs of Amphipolis, a truce for 
a year was quickly agreed on, while negociations were 
in the mean time carrying on for a general peace. 
This pacific ſcheme, however, was very ſoon over- 
thrown by the following accident in Thrace. The city 
of Scione, and that of Menda, revolted to Braſidas ; 
who, knowing nothing of the truce, ſought to draw o- 
ver Potidza af The Athenians, pretending that Scione 
revolted two days after the truce was concluded, made 
heavy complaints, aſſerting that this was a breach of 
the truce, and that both it and Menda ſhould be re- 
ſtored to them. This not being effected by negocia- 
ations, an army was ſent againſt the two cities, by 
which Menda was reduced; but Scione making an obſti- 
nate defence, the ſiege was turned into a blockade. 

In the tenth year, Braſidas made an attempt upon 
Potidza ; which having failed, the Athenians began to 
recover ſome courage. The truce expiring on the day 
of the Pythian games, Cleon perſnaded the Athenians 
to ſend an army into Thrace under his command. 
It conſiſted of 1200 foot and 200 horſe, all Athenian 
citizens, who embarked on hoard 30 galleys. Bra- 
ſidas had an army much inferior; but obſerving that 
the Athenian general was become careleſs, and ne- 
glected diſcipline, he attacked him. In this engagement 
Cleon was killed, and the Athenians defeated with the 
loſs of 600 men, while the Spartans loſt only ſeven ; 
but among theſe was their great commander Braſidas, 
whoſe death affected them almoſt as much as the loſs of 
their army did the Athenians. 

As the death of Cleon deprived the Athenians of 
one of their beſt ſpeakers, and one who had been ve 
induſtrious in promoting the war, they were now muc 
more diſpoſed than formerly to hearken to terms of ac- 
commodation. Amongſt the Spartans, too, there was a 
party, at the head of whom was Pliſtonax their king, 
who earneſtly wiſhed for peace; and as Nicias laboured 
no leſs aſliduonſly at Athens to bring about this de- 
ſirable event, a peace was at laſt concluded for fifty 
years between the two nations. The conditions were, 
that a reſtitution of places and priſoners ſhould be made 
on both ſides; excepting that Niſcea ſhould remain to 
the Athenians, who had taken it from the Megarians; 
and that Platza ſhould continue with the Thebans, be- 
cauſe they abſolutely would not give it up. The Bœo- 
tians, Corinthians, and Megarians, refuſed to be in- 
cluded in this peace : but the reſt of theallies yielded to 
it; and it was accordingly ratified, receiving the name 
of the Nician peace, from Nicias who had ſo vigorouſly 
promoted it. 
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By this means, however, tranquillity was far from New dif- 
being reſtored. Such of the ſlates of Peloponneſus as contents. 


were diſſatisfied, began immediately to league among 
themſelves, and to ſet on foot a new confederacy, the 
head of which was to be the ſtate of Argos. The La- 
cedemonians, too, found it impoſſible to perform ex- 
actly the articles of agreement; the city of Amphipolis 

in 
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Attica. in particular, abſolately "refuſed to return under the 
Athenian government ; for which reaſon the Athenians 
refuſed to evacuate Pylus. In the winter, new nego- 
ciations were entered into on all ſides, but nothing 
143 determined, and univerſal murmuring and diſcontent 
Heighten- took place. Theſe diſcontents were not a little height - 
cd by Al- ened by Alcibiades, who now began to rival Nicias, 
eiblades. and, perceiving the Lacedemonians made their court 
moſtly to his rival, took all opportunities to incenſe his 
countrymen againſt that nation. Nicias, on the other 
hand, who wiſhed for nothing ſo much as a peace, uſed 
all his endeavours to bring about a reconciliation. 'The 
 artifices of Alcibiades, however, added to the turbulent 
and haughty diſpoſition of both nations, rendered this 
impoſſible ; ſo that though Nicias went on purpoſe to 

144 Sparta, he returned without doing any thing. 
His mea» Alcibiades having thus diſpoſed every thing accord- 
ſuresforthe ing to his wiſhes, and a war being inevitable, ke began 
22 to take the moſt prudent methods for preſerving his 
ca. country in ſafety. With this view. he entered into a 
lengue for 109 years with the Argives, which he hoped 
would keep the war at a diſtance : he next paſſed over 
into the territories of Argos, at the head of a con ſider- 
able army; and laboured, both at that city and at Pa- 
trz, to perſuade the people to build walls to the ſea, 
ſo that they might the more ealily receive alliſtance 
from the Athemians. But though great preparations 
for war were now made, nothing was undertaken this 
year; only the Argives thought to have made them- 
ſelves maſters of Epidaurus, but were hindered by the 

143 Lacedemonians putting a garriſon into it. 

Fourteenth The next year, (the 14th after the Peloponneſian war 
year. War was firſt begun) a Spartan army, under the command 
renewed. -of Apis, entered the territory of Argos where the con- 
federate army lay; but juſt as the engagement was a- 
bout to begin, a truce was ſuddenly concluded by two 
of the Argive generals and the king of Sparta. With 
this neither party was pleaſed, and both the king and 
generals were very ill treated by their citizens. On 
146 the arrival of ſome freſh troops from Athens, therefore, 
Athenians, the Argives immediately broke the truce: but the al- 
&c. defeat» lied army was ſoon after defeated with great ſlaughter 
2 at Man- hy Apis; notwithſtanding which, however, the Elcans 
Wa? and Athenians inveſted Epidaurus. In the winter, a 
ſtrong party in Argos joined the Lacedemonians; in 
conſequence of which that city renounced her alliance 
with Athens, and concluded ona with Sparta for 50 
years. In compliment to their new allies, alſo, the 
Argives aboliſhed democracy in their city, eſtabliſhing 
an ariſtocracy in its place, and aſſiſted the Lacedemo- 
nians with a conſiderable boily of troops to force the 


149 Sicyonians to do the ſame. 
Fiſtcenth In the beginning of the 15th year, the Arpives, with 
year, a levity ſcemingly nataral to all the Greeks, renounc- 
ed their alliance with Sparta, aboliſhed ariſtocracy, 
drove all the Lacedemonians out of the city, and re- 
newed their league with Athens. The Athenians, in 
the mean time, being convinced of the treachery of 
Perdiccas king of Macedon, renounced their alliance 
143 with him, and declared war againſt him. 
tixteenth Next year Alcibiades terminated the diſputes in the 
year. Me- city of Argos, by the baniſhment of the Spartan fac- 
e tion; after which he failed to the iland of Melos, 
thenians, Whoſe inhabitants had acted with the greateſt invete- 


racy againſt his countrymen : perceiving, however, that 
4 
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the reduction of the iſland would be a work of time, he Attica. 
left a conſiderable body of forces there, and retnrned 
to Athens. In his abſence the capital of Melos ſur- 

rendered at diſcretion, and the inhabitants were treat- 

ed with the utmoſt cruelty ; all the men capable of 

bearing arms being ſlaughtered, and the women and 

children carried into captivity. 149 

In the beginning of the 17th year, Nicias was ap- Seven- 
pointed commander of an expedition againſt the Syra- teenth year. 
cuſans, along with Alcibiades and Lamachus as col- Athenian 
leagues, But whilethe neceſſary preparations were mak- vm in Si- 
ing, all things were thrown into confuſion by the de- — 1 
facing of the Hermæ, or ſtatues of Mercury, of which 244, gics to 
there was a great number in the city. The authors of Sparta. 
this ſacrilege could by no means be diſcovered, though 
rewards were offered for this purpoſe ; at laſt the ſuſpi- 
cion fell upon Alcibiades ; and for this weighty Ra af 
he was commanded to return from Sicily to take his 
trial, Alcibiades, however, knew the temper of his 
countrymen too well to truſt himſelf to their mercy ; 
and therefore, inſtead of returning to Athens, he fled 
immediately to Sparta, where he met with a gracious 
reception; while the infatuated Athenians were ſe- 
verely puniſhed by the loſs of their armies, generals, 
and fleet, in Sicily, which the ſuperior abilities of Al- 
cibiades would in all probability have prevented. 

The 19th and 2oth years of the war were ſpent by |, 
the Athenians in equipping a new fleet in order to re- tieth years, 
pair their vaſt loſſes : but Alcibiades hurt their intereſts c. 
very much, by perſuading Tiſſaphernes the Perſian 
to league with the Spartans againſt them; at the ſame 
time he perſuaded ſeveral of the Ionian ſtates to revolt 
from Athens, but they were in a ſhort time obliged a- 151 
= to ſubmit. Notwithſtanding all theſe ſervices, Alcibiades 

owever, Alcibiades had rendered himſelf fo hateful to flics ta Per- 
Agis by debauching his wife, chat he ſoon found him- a- : 
ſelf obliged to fly to the Perſians, where Tiſſaphernes 
gave him a very favourable reception, and profited 
much by his advice, which was to let the Greeks wea- 
ken one another by their mutual wars, and that the 
Perſians ought never to ſee one ſtate totally deſtroyed, 
but always to ſupport the weaker party. 172 

When Tiſſaphernes had acquieſced with theſe propoſes 
counſels, Alcibiades privately wrote to ſome of the the aboli- 
officers in the Athenian army at Samos, that he had tion of de- 
been treating with the Perfians in behalf of his coun- mocracy at 


150 
Nincteenth 


trymen, but did not chooſe to return till the demo- Athens 


cracy ſhould be aboliſhed ; and to incline the citizens to 

comply with this meaſure, he told them that the Per- 

ſian king diſliked a democracy, but would immediately }.. 

aſſiſt them if that was aboliſhed, and an oligarchy c- 5 

rected in its ſtead. | | 
On the arrival of Piſander and other deputies from 

the army, with the propoſals of Alcibiades, the Athe- 

nians without heſitation reſolved to overturn that de- 

mocracy which they had all along fo ſtrennoully de- 

fended. The iſſue of their preſent debates was, that 

Pifander with ten deputics ſhould return to Alci- 

biades, in order to know on what terms the king of 

Perſia would make an alliance with them; bat that 

cunning Athenian having perceived that Tiſſaphernes 

was by no means diſpoſed to aſſiſt the Atheniaus on 

account of their having been lately ſucceſsful, he ſer 

up ſach high demands in the king of Perſia's name, 

that the Athenians of themſelvcs broke off the treaty, 


aud 
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Attica. and thus Alcibiades preſerved the friendſhip of both 


rties. 

Piſander having engaged the army at Samos in his 
ſcheme of overturning Sorin, that form of go- 
vernment was aboliſhed firſt in the cities ſubject to A- 
thens, and laſtly in the capital itſelf, Piſander's new 
ſcheme was, That the old form of government ſhould 
be totally diſſolved : that five prytanes ſhould be elect- 
ed: that theſe five ſhould chooſe 100; and that each 
of the hundred ſhould chooſe three: that the 400 thus 
elected ſhould become a ſenate with full power; but 
ſhould occaſionally conſult with 5000 of the moſt weal- 


173 
New form 
of govern- 
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bliſhed. 


thy citizens, who ſhould thenceforward be eſteemed - 


only the people; and that no authority ſhould remain 
with the loweſt claſs. Though the people were not 
very fond of this change, thoſe who conducted it, 
being men of great parts found means to eſtabliſh it 
by force; for when the people were gone out of the 
city to their ordinary employments, the 4co, hav- 
ing each a dagger concealed under his veſt, attend- 
ed by 4 guard of 120 men, entered the ſenate-houſe, 
diſſolved the old ſenate, and without ceremony turn- 
ed them out; after which the commons, not knowing 
whom to ſubmit to, or to whom to apply, made no 
oppoſition, 

The firſt ſtep of the new governors was to deſtroy 
all their enemies; who, however, were not very nu- 
merous, ſo that little blood was ſhed. They next ſent 
ambaſſadors to Agis to ſue for peace; but he, taking 
for granted that the Athenians would never defend an 
oligarchy, gave no anſwer to the ambaſſadors, but im- 
mediately marched towards the capital with adeſign to 
attack it, On his arrival, however, he was quickly 
convinced of his miſtake, being repulſed with loſs, and 
obliged to retire to his old poſt. | 

c wy In the mean time the Athenian army declared again 
declare for for a democracy, and having recalled Alcibiades, in- 
pon tans” th veſted him with full power, and inſiſted on his imme- 
Alcibzades, diate return to Athens to reſtore the ancient govern- 
ment. This meaſure he refuſed to comply with, and 
perſnaded them to ſtay where they were, in order to 
ſave Ionia: he alſo prevailed on them to allow ſome 
deputics, who had been ſent from the new pover- 
nors of Athens, to come and deliver their meſſage. 
To theſe deputjes Alcibiades replied, that they ſhould 
immediately return to Athens, and acquaint the 400, 
that they were commanded immediately to reſign their 
power and reſtore the ſenate; but that the 5000 
might retain theirs, provided they uſed it with mo- 
deration. 


154 


155 f , , 
Great con- By this anſwer the city was thrown into the utmoſt 
fuſion at confuſion; but the new government party prevailing, 


Athens, ambaſſadors were diſpatched to Sparta with orders to 


procure peace on any terms. This, however, was not 
to be effected; and Phrynicus, the head of the em- 
baſly, and likewiſe of the new government party, was 
murdered on his return. After bis death, Theramenes 
the head of the other party, ſeized the chiefs of the 
400 ; upon which a tumult enſued that had almoſt prov- 
ed fatal to the city itſelf, The mob, however, being 
at laſt diſperſed, the 400 aſſembled, though in great 
fear, and ſent deputies to the people, promiſing to ſet 
all things to rights. In conſequence of this depnta- 
tion, a day was appointed for convoking a general aſ- 
ſembly, and ſeitling the ſtate; but when that day came, 
I 
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news was bronght that the Lacedemonian fleet a »- Attica, 
ed in view, and ſteered directly for Salamis. Thus al 
was again thrown into confnſion ; for the people, in- 
ſtead of deliberating on the ſubject propoſed, ran in 
crowds down to the port, and perceiving the Spartans 
made towards Eubcea, a fleet of 36 ſhips was immedi- 
ately diſpatched under the command of Thymochares, ,,, 
to engage the enemy. This flect was utterly defcated, Athenian 
22 of the Athenian ſhips being taken, and moſt of the fleet de- 
others ſunk or diſabled ; but what was worſe, this de- ſtroycd by 
feat was followed by the revolt of all the country of te Spar- 
Eubcea except Orcus, A 
When theſe diſmal tidings arrived at Athens, every 
thing was given up for loſt ; and had the Lacedemo- 
nians taken this opportunity of attacking the city, 
they had undoubtedly ſucceeded, and thus put an end 
to the war : but being at all times flow, eſpecially in 
naval affairs, they gave the Athenians time to equip a 
new fleet, and to retrieye their affairs. One good ef- 
fe of this diſaſter, however, was the putting an end 
for a time to the internal diſſenſions of this turbulent 
people; infomuch that Thucydides the hiſtorian is of 
opinion, that the republic never enjoyed ſo much quiet 
as at this time. 157 
Alcibiades now ſhowed his abilities and inclination Exploits of 
to ſerve his country in an eminent manner. By his Alcibiaces. 
intrigues he ſo effectually embroiled the Perſians and 
Peloponneſians with cach other, that neither party 
knew whom to truſt. Thraſybulus, with 55 ſhips, 
gained a victory over the Peloponneſian fleet conſiſting 
of 73: after which he took 8 galleys coming from By- 
zantium; which city had revolted from the Athenians, 
but was ſoon after taken, and the inhabitants ſeverely 
fined, The fleet being afterwards joined by Alcibi- 
ades, nine more of the Peloponneſian galleys were ta- 
ken, the Halicarnaſſians were conſtrained to pay a large 


tranſactions ended the 21ſt year of the Peloponneſian 
war. 

In the ſucceeding years of this famous war, the A- 
thenians had at firſt great advantages. Thraſybulus 
gained a ſignal victory at ſea ; and Alcibiades gained 
two victories, one by ſea and another by land, in one 
day, took the whole Peloponneſian fleet, and more 13 
ſpoil than his men could carry away. The Spartans The Spar- 
were now humbled in their turn, and ſued for peace; tans ſue for 
but the Athenians were ſo intoxicated with their ſuc- Peace. 
ceſs, that they ſent back the ambaſſadors without an 
anſwer; which they ſoon had ſufficient reaſon to repent 
of. The beginning of the Athenians misfortunes was x9 
the taking of Pylus by the Spartans. The Athenians They take 
had ſent a fleet under the command of one Anytus to Pylus 
its defence: but he was driven back by contrary 
winds ; upon which he was condemned to death, be- 
cauſe he conld not cauſe the wind blow from what 
quarter he pleaſed : this ſentence, however, was re- 
mitted on his paying a vaſt ſum of money. This miſ- 
fortune was quickly followed by another. The Me- 
garians ſurpriſed Niſza ; which enraged the Athe- 
nians ſo much, that they immediately ſent an army in- 
to that country, who defeated the Megarians who op- 
poſed them, with great ſiaughter, and committed horrid 
devaſtations, 

Theſe misfortunes as yet, however, were overbalan- 
ced by the great actions of Alcibiades, 3 

an 


of 


or 
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Anica and Theramenes. When Alcibiades returned, he 
— brought with him a fleet of 200 ſhips, and ſuch a load 
1 of ſpoils as had never been ſcen in Athens ſince the 
entry A. Cconclaſion of the Perſian war. The people left their 
thens in- city deltitute, that they might crowd to the port, to 
triumph. behold Alcibiades as he landed; old and young bleſſed 

bim as he pallcd ; and the next day when he made a ha- 
rangue to the aſſembly, they directed the record of his 
baniſhment to be thrown into the ſea, abſolved him 
from the curſes he lay under, and created him general 
with full power. Nor did he ſeem inclined to indulge 
161 himſclf in caſc, but ſoon put to ſea again with a fleet 
He is diſl- of 100 ſhips. He had not been long gone, however, 
graced. before all this was forgot. Alcibiades ſailed to the 
Helleſpont with part of his fleet, leaving the reſt un- 
der the command of Antiochus his pilot, but with 
ſtrit orders to attempt nothing before his return. This 
command the pilot paid no regard to, but provoked 
Lyſander the Lacedemonian admiral to an engage- 
ment, and in conſequence of his temerity was defeated 
with the loſs of 15 ſhips, himſelf being killed in the 
engagement. Ou the news of this defeat Alcibiades 
returned, and endeavoured to provoke the Lacedemo- 
nians to a ſecond battle: but this Lyſander prudendy 
declined ; and in the mean time the Athenians, with 
unparalleled ingratitude and inconſtancy, deprived Al- 
cibiades of his command, naming ten new generals in 

162 his room. | 
The Athe- This was the laſt ſtep the Athenians bad to take for 
nians gain perfecting their ruin, Conon, who ſucceeded to the 
a great vic command, was defeated by Callicratidas Lyſander's fuc- 
tory and ceſſor; but being afterwards ſtrongly reinforced, the 
Lacedemonians were entirely defeated with the loſs of 
ras to 77 (hips. Such a victory might at this time have inſpi- 
death, red the Athenians with ſome kind of gratitude to- 
wards the generals who gained it: but inſtead of this, 
on pretence of their not having afliftcd the wounded 
during the engagement, eight of them were recalled ; 
two were wiſe enough not to return; and the fix who 
— to the jultice of their country were all put to 

16 death. 

They * The next year Lyſander was appointed commander 
utterly de- of what fleet the Peloponneſians had left, with which 
feated by he took Thaſus and Lampſacus. Conon was diſpatch- 
* ed againſt him with 180 ſhips, which being greatly 
ſuperior to Lyſander's fleet, that general refuſed to 
come to an engagement, aud was blocked up in the 
river Agos. While the Athenians lay there, they 
grew quite idle and eareleſs; inſomuch that Alcibiades, 
who had built a caſtle for himſelf in the neighbour- 
hood, intreated them to be more on their guard, as he 
well knew Lyſander's abilities. They anſwered, that 
they wondered at his aſſurance, who was an cxile and 

a vagabond, to come and give laws to them; telling 

him, that if he gave them any farther trouble, they 

would ſeize and fend him to Athens. At the ſame 
time they looked on victory as fo certain, that they 
conſulted what they ſhould do with their priſoners ; 
which, by the advice of Philocles their general, was, to 
cat off all their right hands, or according to Plutarch, 
their right thumbs; and Adiamantns one of their of- 
ficers rendered himſelf very obnoxious by ſaying, that 
ſuch idle diſcourſe did not become Athenians. The 
conſequences of ſuch conduct may be cafily imagined. 
1 _ unexpectedly upon them, and gained a 
OL. II. 
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molt complete victory: Conon, with eight pgalleys only, Attica. 
eſcaping to Cyprus; after which 2 N 
Lampfacus, where he put to death Philocles with 3000 
of his ſoldicrs, and all the officers except Adiamantus. 
This execution being over, he reduced all the citics 
ſobject to Athens; and with great civility ſent home 
their garriſons, that ſo the city might be overſtocked 
with inhabitants, and deſtitute of proviſions, when be 
came to beliege it; which he did ſoon after by ſea, 
while Agis with a great army inveſted it by land. 164 
For a long time the Athenians did not ſo much as Who takes 
delire a peace ; but at laſt were forecd to ſend deputies Athens. 
to Agis, who ſent them to Sparta, where no terms 
could be granted except they conſented to demoliſh 
their walls. They next ſent to Lyſander, who after a 
long attendance referred them to Sparta; and thither 
Theramencs with ſome other deputics was immediately 
ſent. On their arrival, they found the council of the 
confederates ſitting, who all except the Spartans gave 
their votes that Athens ſhould be utterly deftiroyed ; 
but they would not conſent to the ruin of that city, 16s 
which had deſerved fo well of Greece. On the return Terms of 
of Theramenes, peace was concluded, on condition, PC. 
that the long walls and the fortifications of the port 
ſhould be demoliſhed ; that they ſhould give up all 
their ſhips but 12, receive all they had baniſhed, and 
follow the fortune of the Lacedemonians. Theſe ſe- 
vere terms were punctually executed. Lyſander cauſed 
the walls to be pulled down ; all the muſic in kis army 
laying, on that very day of the year on which they 
d beat the Perſians at Salamine. He likewiſe eſta- 
bliſhed an oligarchy expreſsly againſt the will of the 
people ; and thus the ruin of Athens ended the 27th 
year of the Peloponneſian war, and the 404th before 
Chriſt. 166 
As foon as Lyſander had demoliſhed the long walls, The thirty 
and the fortifications of the Piræum, he conſtituted a tyrants. 
council of thirty, with power, as was pretended, to 
make laws, bit in truth to ſubjugate the ſtate. Theſe 
are the perſons fo famous in hiſtory, under the title of 
the thirty tyrants, They were all the creatures of Ly- 
fander ; who, as they derived their riſe from conqueſt 
and the law of the ſword, exerciſed their offices in a 
ſuitable manner ; that is, with the higheſt teſtimonies 
of pride, inſolence, and cruelty. Inſtead of making 
laws, they governed without them; appointed a ſenatc 
and magiſtrates at their will ; and, that they might do 
all things without danger of controul, they ſent for a gar- 
riſon from Lacedemon ; which was aceordingly granted 
them, under the command of Callidius, npon their pro- 
miſe to pay the ſoldiers regularly. One of the firſt 
ſteps they took was to puniſh all informers ; which, 
though ſevere, was popular : but when, through flattery 
and bribes, they had wholly drawn over Callidius to 
their party, they ſuffered bad men to live in quiet, and 
turned their rage againſt the good. 167 
Critias and Theramenes were at the head of the Critia and 
thirty, men of the greateſt power and abilities in Ihereme- 
Athens. The former was ambitious and cruel with- bes, their 
out meaſure; the latter was ſomewhat more merciful: > 1.49-- 
the former puſhed on all the bloody ſchemes framed by 4 
his confederates, and carried into execution many of 
his own ; the latter always oppoſed them, at firſt with 
moderation, at laſt with vehemence. He ſaid, that 
power was given them to rule, and not to ſpoil, the 
4 Q com- 


168 
Thera- 
menes put 
to death. 
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Attics, commonwealth ; that it became them to act like ſhep- 
w—— herds, not like wolves ; and that they ought to be- 


ware of rendering themſelves at once odious and ridi- 
culous, by attempting to domineer over all, being ſuch 
a handful of menasthey were. The reſt, diſliking much 
the former part of his diſcourſe, catched hold of the lat- 
ter, and immediately choſe out 3000, whom they made 
the repreſcntatives of the people, and to whom they 

ranted this notable —_ that none of them ſhould 
be put to death but by the judgment of the ſenate, thereby 
openly aſſuming 2 . putting any other of the 
Athenian citizens to death by their own authority. A 

lorious uſe they made of this new - aſſumed privilege ; 
or as many as they conjectured to be no friends to the 
government in general, or to any of themſelves in par- 
ticular, they put to death, without cauſe, and without 
mercy. Theramenes openly oppoling this, and abſo- 
lutely refuſing to concur in ſuch meaſures, Critias ac- 
cuſed him to the ſenate as a man of unſteady princi- 
ples, ſometimes for the people, ſometimes againſt them, 
always for new things and ſtate-revolutions. Thera- 
menes owned, thathe had ſometimes changed his mea- 
ſures, but alledged that he had always done it to ſerve 
the le, He ſaid that it was ſolely with this view he 
made the peace with Sparta, and accepted the office of 
one of the thirty : that he had never oppoſed their mea- 
ſures while they cut off the wicked ; but when they 
began to deſtroy men of fortune and family, then he 
owned he had differed with them, which he conocived 
to be no crime againſt the ſtate, 

While Theramenes was ſpeaking, Critias withdrew, 
perceiving that the ſenate were thoroughly convinced of 
the truth of what Theramenes had ſaid : but he quick] 
returned with a guard, crying out, that he had rack 
Theramenes's name out of the liſt of the 3000; that 
the ſenate had thereſore no longer cognizance of the 
cauſe, which the thirty had already judged, and con- 
demned him to death. Theramencs perceiving that 
they intended to ſeize him, fled to the altar, which 
was in the midſt of the ſenate-houſe, and laying his 
hands thereon, ſaid, I do not ſeek refuge here be- 
cauſe I expect to eſcape death or deſire it, but that, 
tearing me from the altar, the impious authors of my 
murder may intereſt the gods in bringing them to ſpeedy 
judgment, and thereby reſtore freedom to my country.“ 
The guards then dragged him from the altar, and car- 
ried him to the place of execution, where he drank the 
poiſon with undaunted courage, putting the people in 
mind with his laſt breath, that as they had ſtruck his 
name out of the 3000, they might alſo ſtrike out any 
of theirs. His death was followed by a train of mur- 


ders, ſo that in a ſhort time 60 of the worthieſt and 


moſt eminent citizens of Athens fell by the cruelty of 
the thirty. Amongſt theſe, the moſt pitied was Ni- 
ceratus the ſon of Nicias; a man univerſally beloved 
for his goodneſs, and univerſally admired for his vir- 
mes, As for the Spartans, they, loſing their former 
generolity, were extremely pleaſed with theſe things, 
and by a public decree commanded that ſuch as fled 
from the thirty tyrants ſhould be carried back bound 
to Athens: which extraordinary proceeding frightened 
all Greece ; but the Argives and Thebans only had 
courage to oppoſe it: the former received the Athe- 
nian exiles with humanityand kindneſs ; the latter pu- 
niſhed with a mulct fach of their citizens as did not 


riſe and reſcue the Athenian priſoners, who in 1 Attica. 
ance of the Lacedemonian decree were carried bound 
through their territories, | 
Thraſybulus, and ſuch as with him had taken ſhelter 
in the Theban territory, reſolved to hazard every thing, 
rather than remain tual exiles from their country ; 
and though he had but 30 men, on whom he could de- 
pend, yet conſidering the victorieshe had heretofore ob- 
tained in the cauſe of his country he made an irruption 169 
into Attica, where he ſeized Phyla, a caſtle at a very Thraſyby. 
ſmall diſtance from Athens, where in a very ſhort ſpace us ſeizes 
his forces were angmented to 700 men; and though Vbyla- 
the tyrants made uſe of the Spartan garriſon in their 
endeavours to reduce bim and his party, yet Thraſybu- 
lus prevailed in various ſkirmiſhes, and at laſt obliged 
them to break up the blockade of Phyla, which they 
had formed. The thirty and their party conceiving it 
very advantageous for them to have the poſſeſſion of 
Eleuſina, marched thither, and having perſuaded the 
people to go unarmed out of their city, that they 
might number them, took this opportunity moſt inhu- 
manly to marder them. The forces of Thraſybulus in- 
creaſing daily, he at _ poſſeſſed himſelf of the Pi- 
ræum, which he fortified in the beſt manner he could; 
but the tyrants being determined to drive him from 
thence, came down againſt him wich the utmoſt force 
they could raiſe. Thraſybulus defended himſelf with 
great obſtinacy; and in the end they were forced io 
retreat, having loſt before the place not only a great |. 
number of their men, but Critias the preſident of the C A 
thirty, another of the ſame body, and one who had been eg. 
a captain of the Piræum. 

When they came to demand the dead from Thraſy- 
balus, in order for their interment, he cauſed a crier 
he had with him to make a ſhort ſpeech in a very loud 
voice to the people, intreating them to conſider, that 
as they were citizens of Athens without, ſo thoſe againſt 
whom they fought, and thoſe who fought to preſerve 
themſelves within the fort, were Athenian citizens alſo ; 
wheretore, inſtead of thinking how to ruin and deſtr 
their brethren, they ought rather to conſult how all 
differences ought to be compoſed, and eſpecially ought 
to rid themſelves of thoſe bloody tyrants, who, in the 
ſhort time they had had the adminiſtration in their 
hands, had deſtroyed more than had fallen in the Pelo- 
ponneſian war. The people, though moved by theſe diſ- 
courſes, differed among themſelves ; the conſequence of 171 
which was, that they expelled the thirty, and choſe ten Thetyran's 
men out of each tribe to govern in their ſtead, where- cxpelled. 
upon the tyrants retired to Eleuſina. The citizens, 
however, though they changed the government, made 
no agreement with thoſe in «x Pirzum ; but ſent away 
deputies to Sparta, as did alſo the tyrants from Eleu- 
ſina, complaining, that the Athenians had revolted, 
and deſiring their aſſiſtance to reduce them. The Spar- 72 
tans ſent thereupon a large ſum of money to encourage Attempt of 
their confederates, and appointed Lyſander commander the Spar- 
in chief, and his brother to be admiral ; reſolving to tans to te. 
ſend ſea and land forces to reduce Athens a ſecond due OY 
time; intending, as moſt of the Greek ſtates ſuſpected, mou 3 
to add it now to their own dominions. It is very pro- mw 
bable that this deſign of theirs would have taken ef- 
fect, if Panſanias king of Sparta, envying Lyſander, 
had not reſolved to obſtruct it. With this view, he 
procured another army to be raiſed againſt the Athe- 

nians, 
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nians, of which himſelf had the command, and with 


u which he marched immediately to beſiege the Piræum. 


174 
Virtue of 
Thraſy- 
bulus, 


While he lay before the place, and pretended to attack 
it, he entered into a private correſpondence with Thra- 
ſybulus, informing him what propoſitions be thould 
inake in order to force the Lacedemonians, who were 
ſuſpected by their allies, to grant them peace. 

The intrigues of Pauſauias had all the ſucceſs he 
could wiſh. The Ephori who were with him in the camp 
concurred in his meaſures, ſo that in a ſhort ſpace a 
treaty was concluded on the following terms : That all 
the citizens of Athens ſhould be reſtored to their houſes 
aud privileges, excepting the thirty, the ten which had 
ſucceeded them and who had ated no leſs tyrannically 
than they, and the eleven who during the time of the 
oligarchy had becn conſtituted governors or keepers of 
the Pirzum ; that all ſhould remain quiet for the fu- 
ture in the city ; and that if any were atraid to truſt to 
this agreement, they ſhould have free leave to retire to 
Eleuſina. Pauſanias then marched away with the Spar- 
tan army, and Thraſybulus at the head of his forces 
marched into Athens, where, having laid down their 
arms, they ſacrificed with the reſt of the citizens in the 
temple of Minerva, after which the popular govern- 
ment was reſtored. Yet quiet was not thoroughly eſta- 
bliſhed. The exiles at Eleuſma having endeavoured 
by the help of money to raiſe an army of foreigners, 
by whoſe aid they might recover the authority they 
had loſt : but firſt depending on their friends in the 
city, they ſent ſome of the principal perſons amongſt 
them as deputies, to treat with the citizens ; but ſtrictly 
inſtructed them to ſow jealouſics and excite diſcords 
among them. This the latter quickly perceiving, put 
theſe perſons to death ; and then remonſtrating to thoſe 
at Elcuſina, that theſe contentions would undoubtedly 
end cither in their own or the deſtruction of their coun- 
try, they oftered immediately to paſs an act of oblivion, 
which they would confirm with an oath. 

This being accepted, thoſe who had withdrawn re- 
turned to the city, where all differences were adjuſted, 
and both parties molt religiouſly obſerved the agree- 
ment they had made, and thereby thorovghly reſettled 
the ſtate. In this whole tranſact ion, the virtue of Thra- 
ſybulns deſerves chiefiy to be admired. When he firſt 
ſeized the caſtle of Phyla, the tyrants privately offcred 
to receive him intotheir number inſtead of Theramenes, 
and to pardon at his requeſt any 12 perſons he ſhould 
name: but he generonſly anſwered, That his exile was 
far more honourable than any authority could be, pur- 
chaſed on ſuch terms; and by perſiſting in his deſign, 
accompliſhed, as we have ſeen, the deliverance of his 
eountry. A glorious deliverance it was; fince, as Iſo- 
crates informs us, they had put 1400 citizens to death 
contrary to and without any form of law, and driven 
5000 more into baniſhment; procuring, alſo the death 
of Alcibiades, as many think, tho” at a great diſtance 
from them. 


From this time tothe reign of Philip of Macedon, the 


Athenians continued in a pretty proſperous ſituation, 


though they never performed any ſuch great exploits 
as formerly. By that monarch and his ſon Alexander 
all Greece was in effect ſubdued ; and the hiſtory of all 
the Grecian ſtates from that time becomes much leſs 
intereſting. Of the hiſtory of Athens from that time 
to the preſent, the following clegant abridgment js gi- 
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ven by Dr Chandler ft. On the death of Alexander, Attics. 
the Athenians revolted, but were defeated by Antipa- E 
ter, who gariſoned Munychia. They rebelled again, „ Gr 
but the 52 and oligarchy were reinſtated. De- p. 28, Kc. 
metrius the Phalerean, who was made governor, beau- 175 
tified the city, and they erected to him 360 Natues ; Hiſtory of 


which on his expulſion they demoliſhed, except one Athen, 


in the Acropolis. Demetrius Poliorcetes withdrew the — * 


—.— and reſtored the democracy ; when they deified j.,,udcr 
im, and lodged him in the Opiſthodomos or the back the Great 
part of the Parthenon, as a gueſt to be entertained by to the pre 
their goddeſs Minerva. Afterwards they decreed, that ſent. 

the Pirzus, with Munychia, ſhonld be at his diſpoſal ; 

and he took the Muſeum. They expelled his garriſon, 

and he was perſuaded by Craterus a philoſopher to 

leave them free, Antigonus Gonatas, the next king, 
maintained a garriſon in Athens: but, on the death of 

his ſon Demetrius, the people, with the aſſiſtance of 

Aratus, regained their liberty; and the Piræus, Mu- 

nychia, Salamis, and Sunium, on paying a ſum of 

money, 

Philip, ſon of Demetrius, encamping near the city, 
deſtroying and burning the ſepulchres and temples in 
the villages, and laying their territory waſte, the Athe- 
nians were reduced to ſolicit protection from the Ro- 
mans and to receive a garriſon, which remained until 
the war with Mithridates king of Pontus, when the 
tyrant Ariſtion made them revolt. 

„ Archelaus the Athenian general, unable to with- M.... OY 
ſtand the Roman fury, relinquiſhed the /ong walls, and feged and 
retreated into the Piræus and Munychia. Sylla laid taken by 
ſiege to the Piraeus and to the city, in which Ariſtion Sylla. 
commanded. He was informed that ſome perſons had 
been overheard talking in the Ceramicus, and blaming 
Ariſtion for his neglect of the avenues about the Hep- 
tachalcos, where the wall was acceſſible. Sylla reſolved 
toſtorm there, and about midnight entered the town at 
the gate called Dypy/on or the Piræan; having levelled 
all obſtacles in the way between it and the gate of the 
Pirazzus. Ariſtion fled to the Acropolis, but was com- 
pelled to ſurrender by the want of water; when he was 
dragged from the temple of Minerva, and put to death. 

Sylla burned the Pirzus and Munychia, and defaced the 
city and ſuburbs not ſparing even the ſepulchres.“ 

The civil war between Cæſar and Pompey ſoon fol- 
lowed, and their natural love of liberty made them 
ſide with Pompey. Here again they were unfortu- 
nate, for Cæſar conquered. But Cæſar did not treat 
them like Sylla, with that clemency which made fo 
amiable a part of his character, he dimiſſed them by a 
fine alluſion to their illuſtrions anceſtors, ſaying, that 
he ſpared the living for the ſake of the dead. 

Another ſtorm followed ſoon after this ; the wars of 
Brutus and Caſſius with Auguſtus and Antony. Their 
partiality for liberty did not here forſake them : they 
took part in the conteſt with the two patriot Romans, 
and erected there ſtatues near their own ancient deli- 
verers Harmodious and Ariſtogiton, who had ſlain Hip- 
parchus. But they were ſtill unhappy, for their ene- 
mies triumphed. | 

They next joined Antony, who gave them Xgina 
and Cea, with other iſlands. Auguſtus was unkind to 
them ; and they revolted fonr years before he died. 

Under Tiberius the city was declining, but free, and 
regarded as an ally of the Romans. The high privi- 
40 2 lege 
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lege of having 2 lictor to precede the magiſtrates was 


—— conferred on it by Germanicus ; but he was cenſured 


as treating with too much condeſcenfion a mixture of 
nations inſtead of genuine Athenians, which race was 
then confdered as extinct. 

„% The emperor Veſpaſian reduced Achaia to a pro- 
vince paying tribute and governed by 2 proconſul. 
Nerva was more propitious to the Athenians; and 
Pliny, under Trajan bis ſucceſſor, exhorts Maximus to 
be mindful whether he was ſent, to rule genuine Greece, 
a ſtate compoſed of free cities. * You will revere the 
gods and heroes their founders. You will reſpet 
their priſtine glory, and even their age. You will ho- 
nour them for the famous deeds, which are truly, 
nay for thoſe which arc fabulouſly recorded of them. 
Remember, it is Athens you approach,” This city 
was now entirely dependent on Rome, and was redu- 
ced to (ell Delos and the iſlands in its poſſeſſion, 

% Hadrian, who was at once emperor and an archon 
of Athens, gave the city laws, compiled from Draco, 
Solon, and the codes of other legiſlators ; and diſplayed 
his affeQtion ſor it by unbounded liberality. Athens 
reflouriſhed, and its beauty was renewed. Antoninus 
Pius who ſucceeded, and Antoninus the Philoſopher, 
were both benefactors. 

The barbarians of the north, in the reign of Vale- 
rian, beſieging Theſſalonica, all Greece was terri- 
fied, and the Athenians reſtored their city-wall, which 
had been diſmantled by Sylla, and atterwards ne- 
glected. 

« Under the next emperor, who was the archon 
Gallienus, Athens was beſieged, the archontic office 
ceaſed ; and the Strategus or general, who had before 
acted as overſcer of the agora or market, then became 
the ſupreme magiſtrate. Under Claudius his ſucceſſor, 
the city was taken, but ſoon recovered. 

«© It is related, that Conſtantine, when emperor, 
gloried in the title of general of Athens; and rejoiced 
exceedingly on obtaining from the people the honour 
of a ſtatue with an inſcription, which he acknowledged 
by a yearly gratuity of many buſhels of grain. He 
conferred on the governor of Attica and Athens the 
title of grand duke urya; Hovt. That office was at firſt 
annual, but afterwards hereditary. His ſon Conſtans 
beſtowed ſeveral iſlands on the city, to ſupply it with 
corn, 

„In the time of Theodoſins the Firſt, 380 years 
after Chriſt, the Goths laid waſte Theſſaly and Epirus ; 
but Theodore, general of the Achæans, by his prudent 
conduct preſerved the cities of Greece from pillage, and 
the inhabitants from being led into captivity. A ſtatue 
of marble was erected to him at Athens by order of the 
city ; and afterwards one of braſs, by command of the 
emperor, as appears from an inſcription in a church de- 
dicated to a ſaint of the ſame name, not far from the 
French convent. It is on a round pedeſtal, which ſup- 
ports a flat ſtone ſerving for the holy table. Eudocia 
the wife of Theodoſius the ſecond was an Athenian. 

„% The fatal period now approached, and Athens 
was abont to experience a conqueror more ſavage even 
than Sylla. This was Alaric king of the Goths; who 
under the emperors Arcadius and Honorius, over-ran 
Greece and ltaly, ſacking, pillaging, and deſtroying. 
Then the Peloponneſian towns were overturned, Arca- 
dia and Lacedemon were laid waſte, the two ſeas by 
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the Iſthmus were burniſhed with the flames of Corinth, Auen 
and the Athenian matrons were dragged in chains bj 


barbarians. The invaluable treaſures of antiquity, it is 
related, were removed; the ſtately and magnificent 
ſtractures converted into piles of rain ; and Athens was 
{tripped of every thing ſplendid or remarkable. Syne- 
ſius a writer of that age, compares the city to a victim, 
of which the body had been conſumed, and the bide on- 
ly remained. 

« After this event, Athens became an unimportant 
place, and as obſcure as it once had been famous. We 
read that the cities of Hellas were put into a ſtate of 
defence by Fuſtinian, whorepaired the walls, which at 
Corinth had been ſubverted by an earthquake, and at 
Athens and in Bœotia were impaired by age: and here 
we take a long farewel of this city. A chaſm of near 
700 years * in its hiſtory, except that, about the 
year 1130, it furniſhed Roger the firſt king of Sicily 
with a number of artificers, whom he ſertled at Palermo, 
where they introduced the culture of ſilk, which then 
paſſed into Italy. The worms had been brought from 
India into Conſtantinople in the reign of Juſtinian. 

« Athens as it were, re-emerges from oblivion in 
the 13th century, under Baldwin, but beſicged by a 

eneral of Theodorus Laſcaris, the Greek emperor. 
t was taken in 1427 by Sultan Morat. Boniface, mar- 
quis of Montſerrat, poſſeſſed it with a garriſon; after 
whom it was governed by Delves, of the houſe of Ar- 
ragon. On his death, it was ſcized, with Macedonia, 
Theſſaly, Bœotia, Phocis, and the Peloponneſus, by 
Bajazet; and then, with the iſland Zante, by the Spa- 
niards of Catalonia in the reign of the Greek emperor 
Andronicus Palzologus the elder. Theſe were diſpoſ- 
ſefſed by Reinerius Acciaioli, a Florentine; who, leaving 
no legitimate male iſſue, bequeathed it to the ſtate of Ve- 
nice. His natural ſon, Antony, to whom he had given 
Thebes with Bceotia, expelled the Venetians. He was 
ſucceeded in the dukedom by his kinſman Nerius, who 
was diſplaced by his own brother named Antony, but 
recovered the government when he died. Nerins lea- 
ving only an infant ſon, was ſucceeded by his wife. She 


was ejected by Mahomet on a complaint from Francus By the 
ſon of the ſecond Antony, who confined her at Me- Turks. 


o and made away with her; but her fon accu 
nim to Mahomet the Second, the Turkiſh army under 
Omar advanced, and he ſurrendered the citadel in 1455 ; 
the Latins refuſing to ſuccour him unleſs the Athe- 
nians would embrace their religious tenets. Mahomet, 
it is related, when he had finiſhed the war with the 
deſpot of the Morea, four years after, ſurveyed the city 
and Acropolis with admiration. The janizarics informed 
him of a conſpiracy ; and Francus Acciaioli, who re- 
mained lord of Bœotia, was put to death. In 1464 the 
Venetians landed at the Piræus, ſurpriſed the city, and 
carried off their plunder and captives to Enboea, 

« [tis remarkable, that aſter theſe events Athens was 
again in a manner forgotten. So lately as about the 
middle of the 16th century, the city was commonly be- 
lieved to have been utterly deſtroyed, and not to exiſt, 
except a few huts of poor fiſhermen. Creſius, a learned 
and inquiſitive German, procured more authentic in- 
formation from his Greek correſpondents reſiding in 
Turky, which he publiſhed in 1584, to awaken curio- 
ſity and to promote farther diſcoveries. One of th&ſe 
letters is from a native of Nauplia, a town near Argos 

in 


r 


w——— at Athens, and that it ſtill contained many things wor- 
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thy to be ſeen, ſome of which he enumerates, and then 
ſabjoins : But why do I dwell on this place? It is as 
the ſkin of an animal that has been long dead.“ 

It now remains to give ſome idea of the charac- 
ter, government, and religion of this once ſo famous 


ple. 
The Athenians, ſays Plutarch, are very ſubje to 


of the an- Violent anger; but they are ſoon pacified. They are 
cient Athe- likewiſe eaſily impreſſed with humanity and 2 
i iſtori- 


ans. 


That this was their temper, is proved by many 

cal examples. We ſhall produce a few. The ſentence 
of death pronounced againſt the inhabitants of Mity- 
lene, and revoked the next day: The condemnation 
of Socrates, and that of the ten chiefs, each followed 
by quick repentance and moſt pungent grief. 

The minds of the ſame people adds Plutarch, are 
not formed for laborious reſearches. They ſcize a ſub- 
je, as it were by intuition; they have not patience 
and phlegm enough to examine it gradually and mi- 
nutely. This part of their character may ſeem ſur- 
priſing and incredible. Artiſans, and and other people 
of their rank, are in — ſlow of comprehenſion. 
But the Athenians of every degree were endowed 
with an inconceivable vivacity, penetration, and deli- 
cacy of taſte, Even the Athenian ſoldiers could re- 
peat the fine paſſages of the tragedies of Euripides. 
Thoſe artiſans and thoſe ſoldiers aſſiſted at public de- 
bates, were bred to political affairs, and were equally 
acute in apprehenſion and in judgment, We may in- 
fer the underſtanding of the hearers of Demoſthenes 
from the genius of his orations, which were Jaconic 
and poignant. 

As their inclination, continues Plutarch, leads them 
to aſſiſt and ſupport people of low condition, they like 
diſcourſe ſeaſoned with pleaſantry, and productive of 
mirth. The Athenians patronize people of low de- 
gree; becauſe from them their liberty is in no danger, 
and becauſe ſuch patronage tends to ſupport a demo- 
cratical conſtitution. They love pleaſantry; which 
turn of mind proves that they are a humane ſocial 
people, who have a taſte for raillery and wit, and are 
not ſoured with that reſerve which marks the deſpot or 
the ſlave. 

They take pleaſure in hearing themſclves praiſed ; 
but they can likewiſe patiently bear raillery and cen- 
ſure. We know with what art and ſucceſs Ariſto- 
phanes and Demoſthenes applicd their praiſe and their 
irony to the Athenian people. When the republic 
enjoyed peace, ſays the ſame Plutarch in another 
place, it encouraged the adulation of its orators : but 
when it had important affairs to diſcuſs, when the 
ſtate was in danger, it became ſcrious; and preferred, 
to its eloquent ſycophants, the honeſt orators who 
oppoſed its follies and its vices : ſuch ingenious and 
bold patriots as a Pericles, a Phocion, and a De- 
moſthenes, 

The Athenians, continues Platarch, often make 
their governors tremble, and ſhow great humanity to 
their enemies. They were very attentive io the infor- 
mation and inſtruction of thoſe citizens who were molt 
eminent for their policy and eloquence ; bat they were 
on their guard againſt the ſuperiority of their talents ; 
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they often checked their boldneſs, and repreffed their Aten 
That this was their —w— 


exuberant reputation aud glory. 
temper, we are convinced by the oftraciſm ; which 
was eſtabliſhed to reſtrain the ambition of thoſe who 
had great talents and influence, and which ſpared nei- 
ther the greateſt nor the beſt men. The deteſtation of 
tyranny and tyrants, which was inherent in the Athe- 
nians, rendered them extremely jealous of their privi- 
leges, made them zealous and active in defence of their 
liberty, whenever they thought it was violated by men 
in power. | 

As to their enemies, they did not treat them with 
rigour. They did not abuſe victory by a brutal inbu- 
manity to the vanquiſhed. The act of amneſty, which 
they paſſed after the uſurpation of the 30 tyrants, 
proves that they could eaſily forgive injuries. It was 
this mildneſs, this hamanity of diſpoſition, which made 
the Athenians ſo attentive to the rules of politeneſs 
and decorum. In their war with Philip, having ſei- 
zed one of his couricrs, they read all the letters he 
bore, except one from Olympias to her huſband, 
which they ſent back unopened. Such was their ve- 
neration of love and conjugal ſecrecy ; thoſe ſacred 
rights, which no enmity, no hoſtility, warrants us to 
violate! | 

The views of conqueſt cheriſhed by a ſmall republic, 
were extenſive and aſtoniſhing ; but this people, fo 
great ſo ambitioas in their projects, were, in other 
reſpects, of a different character. In the expences of 
the table, in dreſs, in furniture, in houſes, in ſhort, in 

ivate life, they were frugal, ſimple, modeſt, poor ; 

t ſumptuous and magnificent whenever the ho- 
nour of the ſtate was concerned. Their conqueſts, 
their victories, their riches, their connections with 
the inhabitants of Aſia Minor, never reduced them to 
luxury, to riot, to pomp, to profuſion, Xenophon 
remarks, that a citizen was not diſtinguiſhed from a 
ſlave by his dreſs. The wealthieſt citizen, the moſt 
renowned general, was not aſhamed to go himſelf to 
market. 

The taſte of the Athenians, for all the arts and 
ſciences, is well known. When they had delivered 
themſelves from the 2 of Piſiſtratus, and after 
this had defeated the vaſt efforts of the Perſians, they 
may be conſidered as at the ſummit of their national 
glory. For more than half a century afterwards they 
maintained, without controul, the ſovereignty of 
Greece; and that aſcendant produced a ſecurity, 
which left their minds at eaſe, and gave them leiſure 
to cultivate every thing liberal or elegant. It was then 
that Pericles adorned the city with temples, theatres, 
and other beautiful public buildings. Phidias, the 
great ſculptor, was employed as his architect, who 
when he had erected ediſices, adorned them himſelf; 
and added ſtatues and baſſo-relievo's, the admiration of 
every beholder. It was then that Polignotus and My- 
ro painted ; that Sophocles and Euripides wrote ; and 
not long after, that they ſaw the divine Socrates. 

Human affairs are, by nature, prone to change; 
and ſtates, as well as individuals, are born to decay. 
Jealouſy and ambition inſenſibly fomented wars, and 
ſacceſs in theſe wars, as in others, was often various. 
The military ſtrength of the Athenians was firſt im- 


paired by the Lacedemonians ; after that, it was = 
u- 
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2 under Epaminondas, by the Thebaus: 
and laſt of all it was wholly cruſhed by the Macedo- 
nian, Philip. 

Nor, when their political ſovercignty was loſt, did 
their love of literature and arts ſink along with it. 
Joſt at the cloſe of their golden days of empire flou- 
riſhed Xenophon and Plato, the diſciples of Socrates, 
and from Plato deſcended that race of philoſophers 
called the Cd Academy. Ariſtotle, who was Plato's 
diſciple, may be ſaid, not to have invented a new phi- 
loſophy, but rather to have tempered the ſublime and 
rapturons myſteries of his maſter with method, order, 
and a ſtricter mode of reaſoning. Zeno, who was 
himſelf alſo educated in the principles of Platoniſm, 
only differed from Plato in the comparative eſtimate 
of things, allowing nothing to be intrinſically good 
but virtue, nothing intrinſically bad but vice, and con- 
ſidering all other things to be in themſelves indifferent. 
He too and Ariſtotle accurately cultivated logic, but 
in different ways; for Ariltotle chiefly dwelt upon 
the ſimple ſyllogiſm ; Zeno upon that which is derived 
out of it, bo compound or hypothetic. Both too, as 
well as other philoſophers, cultivated rhetoric along 
with logic ; holding a knowledge in both to be requi- 
ſite for thoſe who think of addreſſing mankind with 
all the efficacy of perſuaſion. Zeno elegantly illaſtra- 
ted the force of theſe two powers by a ſimile, taken 
from the hand: the cloſe power of logic he compared 
to the fiſt, or hand compreſt : the diffuſe power of lo- 
gic, to the palm, or hand open. 

The new academy was founded by Arceſilas, and 
ably maintained by Carneades. From a miſtaken imi- 
tation of the great parent of philoſophy Socrates (par- 
ticularly as he appears in the dialogues of Plato), be- 
cauſe Socrates doubted ſome things, therefore Arce- 
ſilas and Carneades doubted all. —Epicurns drew from 
another ſource ; Democritas had taught him atoms and 
a void: by the fortuitous concourſe of atoms he fan- 
cied he could form a world ; while by a feigned vene- 
ration he complimented away his gods, and totally de- 
nied their providential care, leſt the trouble of it ſhould 
impair their uninterrapted ſtate of bliſs, Virtue he 
recommended, though not for the ſake of virtue, bat 
pleaſure : pleaſure, according to him, being our chief 
and ſovereign good, Sce ARISTOTLE, Ericukus, 
PLATO, SOCRATES, &c. 

We have already mentioned the alliance between 
philoſophy and rhetoric. This cannot be thought 
wonderful, if rhetoric be the art by which men are per- 
ſuaded, and if men cannot be perſuaded without a 
knowledge of haman nature : for what but philoſophy 
can procure ns this knowledge ? It was for this reaſon 
the ableſt Greek philoſophers not only taught, but wrote 
alſo treatiſes upon rhetoric. They had a farther induce- 
ment, and that was the intrinſic beauty of their lan- 
guage as it was then ſpoken among the learned and po- 
lite, They would have been aſhamed to have deliver- 
ed philoſophy, as it has been too often delivered fince, 
in com poſitious as clumſy as the common dialect of the 
mere vulgar. 

The ſame love of elegance, which made them at- 
tend to their ſtyle, made them attend even to the pla- 
ces where their philoſophy was taught. Plato deli- 
vered his lectures in a place ſhaded with groves, on the 
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banks of the river Iliſſus; and which, as it once be- 


longed to a perſon called Academus, was called afie 


his name, the AcaDEMY. Ariſtotle choſe another — 
of a ſimilar character, here there were trees and ſhade ; 
a ſpot called the Lyczum. Zeno tanght in a portico 
or colonnade, diſtingniſhed from other buildin of that 
ſort (of which the Athenians had many) by the name, 
the Variegated Portico, the walls being decorated with 
various paintings of Polygnotus and Myro, two ca- 
pital maſters of that tranſcendent period. Epicurus 
addreſſed his hearers in thoſe well known gardens, call- 
ed, after his own name, The gardens of Epicurus. 

Theſe places of public inſtitution were called among 
the Greeks by the name of Gymnaſra ; in which, what- 
ever that word might have originally meant, were 
taught all thoſe exerciſes, and all thoſe arts, which 
tended to cultivate not- only the body but the mind. 
As man was a being conſiſting of both, the- Greeks 
could not conſider that education as complete, in which 
both were not regarded, and both properly formed. 
Hence their Gymnaſia, with reference to this double 
end, were adorned with two ſtatues, thoſe of Mercury 
and of Hercules, the corporeal accompliſhments being 
patroniſed (as they ſuppoſed) by the go of ſtrength, 
the mental accompliſhments by the god of ingenuity, 

It was for the cultivation of every liberal accom- 
pliſhment that Athens was celebrated (as we have 
ſaid) during many centuries, long after her political 
influence was loſt and at an end. 

She was the place of education, not only for Greeks 
but for Romans. It was hither that Horace was 
ſent by his father ; it was here that Cicero put his ſon 
Marcus under Cratippus, one of the ableſt philoſophers 
then belonging to that city.—The ſects of philoſo- 
phers, which we have already deſcribed, were ſtill ex- 
iſting when St Paul came thither. We cannot enough 
admire the ſuperior eloquence of that apoſtle, in his 
manner of addreſſing ſo intelligent an audience. We 
cannot enough admire the ſublimity of his exordium ; 
the propriety of his mentioning an altar which he had 
found there; and his quotation ha Aratus, one of their 
well-known poets. Nor was Athens only celebrated 
for the reſidence of philoſophers, and the inſtitution of 
youth: men of rank and fortune found pleaſure in a 
retreat, which contributed ſo much to their liberal en- 
joyment. 

We ſhall finiſh this picture of the Athenians by the 
addition of one object more, to which every one will 
admit they have a right ; an obje& which was promi- 
nent and ſtriking, in all their actions and in all their 
enterprizes : we mean their ardent Jove of liberty. 
This was their predominant quality ; the main ſpring 
of their government. From the beginning of the Per- 
ſian war they facrificed every thing to the liberty of 
Greece. They left, without heſitation, their cities, 
their houſes, to fight at ſea the common enemy, from 
whom they were in danger of ſervitude. What a glo- 
rions day was it for Athens, when all her allies, grow- 
ing flexible to the advantageous offers which were made 
to them by the king of Perſia, the replied by Ariſtides, 
to the ambaſiadors of that monarch, —* That it was 
impoſſible for all the gold in the world to tempt the re- 
public of Athens: to prevail with her to ſell her liber- 
ty, and that of Greece.” It was by theſe * 

uti- 


. 


Atwes ſentiments that the Athenians not only became the 

—— balwark of Greece, but likewiſe guarded the reſt of 
Europe from a Perſian invaſion, 

Theſe great qualities were blended with great fail- 
ings, ſeemingly incompatible with Patriotiſm. For the 
Athenians, notwithſtanding their tenacious jealouſy of 
the rights of their country, were a volatile, inconſtant 

180 Ccapricious people. 

Religion. There never was a people more attentive to the wor- 
ſhip of the gods than the Athenians. The worſhip of 
their principal deitics was diffuſed over all Greece, and 
even beyond its limits. 

Each temple had its particular religious rites : the 
pomp, the ceremonies, the duration, and the ſucceſ- 
ſion of the ſolemn feaſts, were all appointed by fixed 
rules. The worſhip paid to each divinity, whether 
public or private, was founded on traditions, or on Jaws 
conſtantly obeyed. The feaſt of Bacchus, the Pana- 
thenza, the feaſt of the myſteries of Eleuſis, were ce- 
lebrated according to eſtabliſhed rules, moſt of which 
were as ancient as the feaſts themſelves. The old cuſ- 
toms, of which the prieſts were the guardians, were 
obſerved in the temples. It is probable that the prieſts 
were conſulted on affairs in which the worſhip of a 
deity was intereſted, and that their anſwer was deciſive, 
We are certain that the Eumolpidæ had this authority. 
They were the interpreters of the ancient las on which 
the worſhip of Ceres was founded, its magnificence, 
and its mode—laws which were not written, as Lyſias 
mforms us, but were perpetuated by a conſtant obſerva- 
tion, The abuſes which had 1 crept into the 
celebration of thoſe feaſts, had given riſe to ſeveral new 
regulations; to that of the orator Lycurgus, for ex- 
ample, and to the law of Solon, which enjoincd the 
ſenate to repair to Eleuſis on the ſecond day of the 
feaſt ; but neither theſe nor the other particular regu- 
lations which we find in Samuel Petit's collection of 
Attic laws, could make a religious code. There was no 
general ſyſtem which comprehended all the branches 
of their religion, which, by combining all its articles, 
mipht regulate their belief and conduct, and direct the 

121 Judpes in their deciſions. 

Crimes a= Crimes againſt religion were only puniſhed as they 

gainſt reli- affected the ſtate; and conſequently they were tried by 

gion why the magiſtrate, Mere raillery, though ſomewhat pro- 

— wp fane, was thought productive of no worſe conſequence 

— mw than offending the miniſters of the gods. The Athe- 

rity, nians 3 no other religion than the heredi- 
tary public worſhip ; no other gods than thoſe they 
had received from their anceſtors ; no other ceremonies 
than thoſe which had been eſtabliſhed by the laws of 
the ſtate, and practiſed by their country from time im- 
memorial. They were only ſolicitous to preſerve this 
worſhip, which was cloſely interwoven with their go- 
vernment, and made a part of its policy. They were 
likewiſe attentive to the ceremonial pomp ; becauſe or- 
der, the regular vigour of legiſlation, depends greatly 
on the awe impreſſed by externals. But as to the in- 
conſiſtent and monſtrous romance of fables, foreign o- 
pinions, popular traditions, and poetical fictions, which 
formed a religion quite different from that of the ſtate 
—in it they were very little intereſted, and allowed 
every one to think of it as he pleaſed. 

This explanation will reconcile a ſeeming contradic- 
tion in the conduct of the Athenians, who gave great 
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licence to their poets, and ſeverely punihed the ci- Atte 
tizens who were guilty of impiety. Ariſtophanes, 
who made as free with the gods as with the great, was 
applauded by the Athenians. They condemned 80. 

crates to death, who revered the deity, but diſapproved 

the public manner of worſhipping him. The life of 
Aſchylus was in danger from a ſuſpicion that he had 

revealed ſome of the ſecrets of Eleuſis in one of his 

pieces. The wit of Ariſtophanes's drama was unpu- 

niſhed. | 182 

The prieſts were not confined to the care of the al- pricfts 
tars ; they who were veſted with the ſacerdotal digni- their duty. 
ty, which was only incompatible with profeſſions 
merely uſeful and lucrative, might likewiſe hold the 
moſt important offices of the commonwealth. This 
we could oy by a great number of examples ; we 
ſhall cite that of Xenophon the illuſtrious hiſtorian and 
philoſopher : he was likewiſe a famous general, and he 
was a prieſt. He was performing the ſacerdotal func- 
tion when he received the news of his ſon's death, who 
was killed at the battle of Mantinèa. | 

The ſacred miniſtry was not only compatible with 
civil offices, but likewiſe with the profeſſion of arms. 

The prieſt and the ſoldier were often blended, Cal- 
lias, the prieſt of Ceres, fought at Platæa. This cuſ- 
tom was not peculiar to the Athenians. The La- 
cedemonians, after the battle which we have juſt men- 
tioned, made three graves for their ſlain ; one for the 
prieſts, one for the other Spartans, and one for the 
Helots. 183 

As every mean employment was incompatible with Sacred re- 
the ſacerdotal dignity, the prieſts had a revenue fixed venus, &c. 
to their office. We know that a part of the victims 
was their right, and that apartments were aſſigned 
them near the temples, Bat, beſide theſe advantages, 
they had a ſalary proportioned to the dignity of their 
functions and to the rank of the deities whom th 
ſerved. Their ſalary was probably paid from the re- 
venue of the temples, Thoſe revenues, which kept the 
temples in repair, and defrayed the ſacrificial expences, 

3 very conſiderable. They were of many different 
inds. 

A fron part of the ſacred revenues aroſe from fines, 
which individuals were condemned to pay for various 
offences ; fines, of which the tenth part was appro- 
priated to Minerva Polias, and the fiftieth to the other 
gods and to the heroes whoſe names their tribes bore. 
Beſides, if the Prytanes did not hold the aſſemblies 
conformably with the laws, they were obliged to pay 
a fine of 1000 drachms to the goddeſs. If the Proe- 
dri, i. e. the ſenators whoſe office it was to lay before 
the aſſembly the matters on which they were to delibe- 
rate, did not diſcharge that duty according to the 
rules preſcribed to them, they were likewiſe condemned 
to pay a fine, which, as the former, was applied to the 
uſe of Minerva, By theſe fines her temple maſt have 
been greatly enriched. 

Beſides this revenue, which was the common pro- 
perty of the gods, and which varied according to the 
number and degrees of the miſdemeanors, the tewples 
bad their permanent revenues: We mean the produce 
of the lands which were conſecrated to the deities. 
We do not here allude to the lands conſecrated to the 
gods, which were never to be cultivated ; ſuch as the 
territory of Cirrha, proſcribed by a ſolemn decree A 
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tica, which was conſecrated to the goddeſſes of Eicu- 
ſis, and many others. We would ſpeak only of choſc 
which were cultivated, the fruits of which cnriched the 
lemples. 

Waere were likewiſe lands belonging to the ſtate, the 
produce of which was deſlined io defray the expence of 
the ſacrifices which were offered in the name of the re- 

blic. There were likewiſe firſt-fruits which the pu- 

lic officers levied on all Jands, for the uſe of the gods. 
All theſe emoluments made a part of the revenue of the 
temples. 

The gods, beſides the revennes immediately apper- 
taining to their temples, had certain rights which were 

nted them by particular compatt. The Lepreatz, 
2 inſtance, were obliged to pay cvery year a talent to 
Olympian Jupiter, on account of a treaty of alliance 
which they made with the Eleans in one of their wars. 
The inbabitants of Epidaurus, to obtain leave from 
the Athenians to cut down olive-trees for ſtatues, 
which the Pythian prieſteſs had commanded tnem to 
make, engaged to ſend deputies every year to Athens, 
to offer ſacrifices in their name to Minerva and to Nep- 
tune. But this prerogative was rather honorary than 
lucrative. 

The tenth part of the ſpoils taken in war was like - 
wiſe the property of Minerva. Sacred veſſels were 
bought with the effects of the 30 tyrants. In ſhort, 
the gods were profited by almoſt every public accident. 
But what contributed moſt to enrich the famous tem- 

les of Greece, was the money which was conſtantly 
8 to them by individuals, in conſequence of vous 
they had made, or to pay for ſacrifices which were of- 
ſered in their names. The credulity of the people 
was an inexhauſtible fund. That credulity enriched 
the temples of Deli and Eleuſis, and ſupported the 
magnificence of Delphi. And thoſe immenſe treaſures 
which were the fruit of ſuperſtition, were often a prey 
10 avarice. 

Theſe revenues were not depoſited with the prieſts ; 
nor did they expend them. A moderate ſalary was all 
their gain; and to offer ſacrifices to the deitics whoſe 
miniſters they were, was all their employment, 

It is very probable that all the ſacred revenues were 
paid into the hands of officers who were appointed to 
receive them, and who were to give an account of the 
diſcharge of their truſt, Nay, we cannot doubt of 
this, after reading a paſſage in Ariſtotle, who, ſpeak- 
ing of the officers of the temples, expreſsly mentions 
thoſe who were entruſted with the money appertainin 
io the gods. Citizens, without doubt, of approve 
integrity, were choſen to this office ; and their duty 
muſt have been, to keep the temples in repair and or- 
der, and to diſburſe and keep an account of the ordi- 
nary ſacred expences. 

As to the ſolemn feaſts, which were incredibly mag- 
nificent, ſuch as the feaſt of Bacchus, and the Pana- 
thenza, they were celebrated at the expence of the 
Choregus ; 4. e. of the chief of the choir of each tribe: 
ſor each tribe had its poet and its muſicians, who ſung, 
emulating each other, hymns in honour of the deity. 
The richeſt citizens were appointed chiefs of the dif- 
ferent choirs; and as their office was very expenſive, 
to indemnify them in ſome degree, the Choregus of 
the victorious tribe had the privilege of engraving his 
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name on the tripod which that tribe ſuſpended to the Ades 
pu This office, though ruinous, wa 
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roof of the temp 
cagerly ſolicited ; and naturally, in a republican ſtate, 
It led to honours, like, the Curule dignity at Rome; 
and it greatly tended to ingratiate its poſſe ſſor with a 
people, who were more affected with pleaſures than 
with eſſential ſervices, aud who, conſequently, would 
more highly eſteem a profuſe Choregus thau a victo- 
rious general. 

With regard to the fincs, which were in the whole, 
or in part, the property of Minerva and of the other 
deitics, there were at Athens public treaſurers ap- 
pointed io reccive them. They were ten in number, 
and they were nominated by lot. They were called 
Treaſurers of the Goddeſs, or Receivers of the ſacred 
17 That money they received in the preſence of 
the ſenate; aud they were empowered to diminiſh or to 
annihilate the fine, if they thought it unjuſt, The ſta- 
tue of Minerva, that of the victories, and the other in- 
valuable pledges of the duration of the ſtate, were de- 
polited with . 5 

The treaſury in which the money conſecrated to the 
gods was Kept, was in the citadel, behind the temple 
of Minerva Polias ; and from its ſituation it was termed 
Opiſtodomus. It was ſurrounded with a double wall. 
It had but one door, the key of which was kept by the 
Epiſtates, or chief of the Prytanes : his dignity was 
very conſiderable; but it laſted only one day. In this 
treaſury a N was kept, in which were written 
the names of all thoſe who were indebted to the ſtate : 
he who owed the ſmalleſt fine was not omitted. If the 
debtors proved inſolvent, they were proſecuted with ex- 
treme rigour, and often puniſhed with a cruelty which 
religion could not excuſe ; though the intereſt of the 
gods was the motive, or rather the pretext, The ſa- 
cred treaſurers held a conliderable rank among the ma- 
giſtrates, who received the public finances. Of theſe 
magiſtrates there were many kinds, as there were many 
ſorts of revenues. | | 

The Athenian prieſts did not compoſe an order diſ- 
tint and ſeparate from the other orders of the ſtate, 
They did not form a body united by particular laws, 
under a chief whoſe authority extended to all his infe- 
riors. The dignity of ſovereign pontiff was unknown 
at Athens; — cach of the prieſts ſerved his particular 
temple, connected with his brethren. The temples, 
indeed, of the principal deities ; thoſe of Minerva, for 
inſtance, of Neptune, of Ceres, and of Proſerpine, had 
many miniſters; and in each of them a chief preſided, 
who had the title of High-F rieft. The number of ſub- 
altern miniſters was in proportion to the rank of the 
deity ; but the prieſts of one temple were altogether 2 
ſeparate ſociety from thoſe of another. Thus at A- 
thens there was a great number of high prieſts, be- 
cauſe many deities were worſhipped there, whoſe ſer- 
vice required many miniſters. The power of each 
prieſt was confined to his temple; and there was no ſo- 
vereign pontiff, the miniſter general of the gods, and 
the preſident at all the feaſts. 

It naturally follows from this account, that the mi- 
niſters of the gods at Athens were not judges in matters 
of religion. They were neither authoriſed to take 
cogniſance of crimes committed againſt the deity, nor 
to puniſh them. Their function was to offer ſacrifices 
to the gods, and to intreat their acceptance of 2 
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— impiery, of ſacrilege, of the profanation of myſteries, 
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adorations of the people. Bat the puniſhment of 
other irreligious crimes, was not entruſted to 
their zeal, 

The prieſts were not only incapable of 2 
crimes againſt religion by a temporal proceſs; they 
even d not, without an expreſs order either from 
the ſenate or the people, exerciſe their right of de- 
voting criminals to the infernal gods. It was in con- 
ſequence of a civil ſentence pronounced againſt Alci- 
biades, that the Eumolpidæ launched their anathema 

ainſt him. It was in virtue of another decree that 
they revoked their imprecations, when his countrymen 
wanted his ſervice, and therefore reſtored him to their 
favour. . 

Religious cauſes, according to M. de Bougainville, 
fell — the juriſdiction of the Heliaſtz, | 

The government, though often altered, continued 
pretty much on the plan eſtabliſhed by Solon. 

The people of Athens were freemen, ſojourners, or 
ſlaves. The citizens, called in Greek Po/itai, were very 
numerous; but what may ſcem ſtrange, were as many 
in the time of Cecrops as in the moſt flouriſhing ſtate 
of the commonwealth, hardly ever exceeding 20,000, 
It was Solon who decreed that none ſhould be accounted 
free but ſach as were Athenians both by father and 
mother. After his time it fell into deſuetude, till re- 
vived by Pericles, and again at his inſtance repealed. 
After the expulſion of the 30 tyrants, Solon's law was 
reſtored. A perſon born of a ſtranger was ſtyled Nothos, 
a baſtard; whereas the fon of a free woman was called 
Creſios, i. e. legitimate. There was in Cynoſarges a 
court of judicature, to which cauſes of illegitimacy 
properly belonged ; and the utmoſt care was taken to 
prevent any from being inrolled Athenian citizens, 
who had not a clear title thereto, The citizens were 
divided by Cecrops into four tribes: the firſt called 
Cecropes, from Cecrops; the ſecond, Autochthon, from 
a king of that name; the third, Adlai, from Acteus 
another king of Athens, or rather from Ae, which 
ſignifics a > bal the fourth, Pl/uralia: theſe names 
were altered by Cranans, and again by Ericthonius. In 
the reign of Erictheus, they were again changed: the 
ſoldiers were called Oylitai, the craftſmen Ergatai, the 
farmers Georgoi, the graziers and ſhepherds Aigicorai : 
in this ſtate they were when Solon ſettled the common- 
wealth, and appointed the ſenate to be compoſed of 
400, 100 out of each tribe, Clyſthenes increaſed the 
number of the tribes to 10; and made the ſenate conſiſt 
of 500, taking 50 out of each tribe. In ſucceeding 
times, twoothertribes were added. Each tribe was ſub- 
divided into its Demoi or wards; and with reſpe& to 
theſe it was that Solon inſtituted the public feaſts be- 
ſore mentioned, at which ſometimes the whole tribe aſ- 
ſembled, ſometimes ſeveral wards, and ſometimes only 
the inhabitants of one ward, 

The ſecond ſort of inhabitants we mentioned were 
called Metoicoi, i. e. ſojourners ; theſe were perſons 
who lived- always at Athens, yet were not admitted 
free denizens ; as for ſuch as did not conſtantly reſide 
in Athens, they were ſtyled Xen; i. e. firangers. 
The ſojourners were obliged to chooſe out of the citi- 
zens prote ctors, who were ſtyled Patrons: they paid 
ſervices to the ſtate, and beſides theſe an annual tribute 
of N Hy for every man, and ſix for every wo- 
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man; but ſach as had ſons, and paid for them, were Atnics. 
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exempted, If le fell to poverty, and were not 
able to pay the — _ were ſeized by the tax- 
maſters, and aQually ſold for ſlaves: Which, as Dio- 
genes Laertius tells us, was the fate of Xenocrates the 
my nn The ſojourners in Attica were under the 

me law as thoſe in Athens, As to ſervants, they 
were freemen, who through indigency were driven io 
receive wages, and while they were in this ſtate had no 
vote in the aſſembly. As to ſlaves, they were abſo- 
lotely the property of their maſters, and as ſuch were 
uſed as they thought fit: They were forbidden to wear 
clothes, or to cut their hair like their maſters; and 
which is indeed amazing, Solon prohibited them to 
mes as if that had been honourable: They were 
likewiſe debarred from anointing or perfuming them- 
ſelves, and from worſhipping certain deities: They 
were not allowed to be called by honourable names ; 
and in moſt other reſpeQs were uſed like dogs. They 
ſtigmatized them at their pleaſure, that is, branded 
them with letters in the forehead and elſewhere. How- 
ever, Theſeus's temple was allowed them as a — 
whither, if they were exceedingly ill uſed, _— might 
fly, and thereby oblige their owners to let them be 
transferred to another maſter. In this and many other 
reſpects the Athenian ſlaves were in a much better con- 
dition than thoſe throughout the reſt of Greece: they 
were permitted to get eſtates for themſelves, giving a 
ſmall premium to their maſters, who were obliged to 
make them free if they could pay their ranſom ; they 
likewiſe obtained the ſame favour from the kindneſs of 
their maſters, or for having rendered military ſervices 
to the ſtate. When they were made free, they were 
obliged to chooſe patrons ; and had likewiſe the privi- 
lege of chooſing a curator, who, in caſe their patrons 
injured them, was bound to defend them, 
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The general aſſembly of the people, which Solon General af- 
made the dernier reſort, was called the Eccleſia; and ſembly of 


conſiſted of all the freemen of Athens, excepting ſuch 
as were atimoi or infamous. The meetings of theſe aſ- 
ſemblies were either ordinary or extraordinary, The 
ordinary were ſuch as were appointed by law, the ex- 
traordinary ſuch as neceſſity required. Of the firſt 
there were four in 35 days. In the firſt aſſembly 
they approved or rejected magiſtrates, heard propoſals 
for the public good, and certain cauſes. In the ſecond 
they reccived petitions, and heard every man's judge- 
ment on the matters that were before them. In the 
third they gave audience to foreign ambaſſadors. The 
fourth was employed altogethen in affairs relating to 
the gods and their worſhip. The extraordinary meet- 
ings were appointed by the magiſtrates when occaſion 
required, whereas to the ordinary aſſemblies the peo- 
ple came of their own accord. The firſt were held ci- 
ther in the market-place, in the Pnyx, a place near the 
citadel, or in the theatre of Bacchus; as to the latter, 
the magiſtrates who appointed the extraordinary meet- 
ing appointed alſo the place where they ſhould be held. 
If any ſudden tempeſt aroſe, or any earthquake hap- 
pened, or any ſign notoriouſly inauſpicious appeared, 
the aſſembly was immediately adjourned, to prevent the 
people from apprehending unhappy conſequences from 
their deliberations. But if the weather was fair and 
ſcrene, and nothing happened out of the ordinary courſe 
of things, they proceeded * the place * 
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the aſſembly was held, which was done by ſprinkling 
it round with the blood of young igs: then the crier 
made a ſolemn prayer for the proſperity of the republic, 
and that heaven would beſtow a happy iſſue on their 
counſels and underiakings; be then pronounced a bit- 
ter execration againſt any who ſhould in that aſſembly 

opound what might be diſadvantageous to the ſtate. 
Theſe ceremonies being over, they procceded io buſi- 
neſs, 

There were ſeveral magiſtrates who had the overſee- 


giving their ing and regulating theſe aſſemblies, Theſe were, firſt, 
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The ſenate. 


the Epiſtate, or preſident of the aſſembly, who was 
choſen by lot oat of the Proedri ; his office was to give 
the ſignal for the people's voting, Next to him were 
the Prytanes, i. e. a committee of the ſenate, who of 
courſe were preſent on this occaſion ; by their order a 

amma, or ſcheme of the buſineſs to be propoſed 
at the aſſembly, was previouſly ſet up in ſome public 
place, that every man might know what buſineſs to 
apply his thoughts to. The Proedri were niue in num- 
ber, appointed by lots out of all the tribes to which the 
Prytanes did not belong: they had the right of pro- 
poling to the people what they were to deliberate upon, 
and their office ended with the aſſembly ; there ſat with 
them aſſeſſors, who were to take care that nothing they 
propoſed was detrimental to the commonwealth. The 
firſt ſtep to buſineſs was the crier's reading the decree 
of the ſenate whereon the aſſembly was to deliberate ; 
when he had finiſhed this, he made proclamation in 
theſe words: Who of the men above 50 will make an 
oration 7 When the old men had done ſpeaking, the 
crier made proclamation again that any Athenian 
might then offer his ſentiments, whom the law allowed 
ſo to do; that is, all ſuch as were above 30 years old, 
and were not infamous, If ſuch a one role up to ſpeak, 
the Prytanes interpoſed, and bid him be ſilent; and if 
he did not obey them, the lictors pulled him down by 
force, When Go debates were over, the prelident per- 
mitted the people to vote; which they did by caſtin 
firſt beans, but in after-times pebbles, into certain vel. 
ſels: theſe were couuted, and then it was declared that 
the decree of the ſenate was either rejected or approved: 
after which, the Prytanes diſmiſſed the aſſembly. 

The ſenate was inſtituted by Solon to prevent the 
. conſequences of leaving the ſupreme power 
in the people, At the time of his inſtitution, it was to 
conſiſt of 400, 100 out of each tribe; it was increaſed 
to 500, when the tribes were augmented to 10; and 
when they came to 12, it was alſo, ſwelled to 600, 
They were elected by lots after this manner: At a day 
appointed, towards the cloſe of the year, the preſident 
of each tribe gave in a liſt of ſuch perſons belonging 
thereto, as were fit for and deſired to appear for this 
dignity : theſe names were engraven on tablets of braſs, 
and a number of beans equal to the number of the a- 
mount of them, among which were 100,white ones, put 
into a veſſel; and then the names of the candidates and 
the beans were drawn one by one, and ſuch as were 
drawn by the white beans were received into the ſenate. 
After the ſenate was elected, they proceeded to ap- 
point the officers who were to preſide in the ſenate: 
theſe were the Prytanes beforementioned, and they 
were elected thus: The names of the ten tribes were 
thrown into one veſſel, and nine black beans and a 
white one into another veſſel, Then the names of the 
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tribes were drawn with the beans. The tribe to which 


the white bean anſwered, preſided firſt ; and the reſt w——— 


according to the order in which they were drawn. 


The Prytanes, while the ſenate conſiſted of 500, Prytanca, 


were 50 in number. For the farther avoiding of con- 
fuſion therefore, 10 of theſe preſided a week, duri 

which ſpace they were called Froedri ; and out of theſe 
an Epiſtate or preſident was choſen, whoſe office laſted 


but one day, and by law no man could hold it more 


than once: the reaſon of this was, that he had in his 
cuſtody the public ſeal, the keys of the citadel, and 
the charge of the exchequer. The reader muſt di- 
ſtinguiſh between the Epiſtates and Proedri laſt-men- 
tioned, and thoſe ſpoken of in the former paragraph, 
becauſe, though their titles were the ſame, their office 
were perſectly diſtint, The ſenate aſſembled by di- 
rection of the Prytanes once every day, excepting fe- 
ſtivals, and ſometimes oftner in the ſenate-bouſe, which 
was thence called Prytaneum. 

When a member of the ſenate made a motion 


to ſpeak to it. At the ſubſequent aſſembly the Epi- 
ſtates opened the matter, after which every ſenator that 
pleaſed delivered his ſentiments ; then any of the Pry- 
tanes drew up the decree, and repeated it aloud : after 
which they proceededito vote, and if there was a ma- 
jority of white beans, then it became p/ephi/ma, and 
was aftcrwards propounded to the people : it they ap- 
er it, it became a law; otherwiſe it was of no force 
onger than the ſenate who decreed it ſubſiſted. The 

power of the ſenate was very great: for they took the 
account of magiſtrates at the expiration of their offices ; 
they directed the proviſions made for poor citizens out 
of the public treaſure ; they had the ſuperintendancy 
of public priſons, and a power of puniſhing ſuch as 
committed acts morally evil, though not prohibited by 
any law ; they had the care likewiſe of the fleet; and 
belides all theſe they had many other branches of au- 
thority, which it is not neceſſary for us to mention. 
Before they took their ſcats, they were conſtrained to 
undergo a very ſtrict examination, wherein the whole 
courſe of their lives was inquired into ; and if the leaſt 
ſlur on their reputation appeared, they were ſet aſide. 
When this examination was over, they took an oath, 
whereby they bound themſclves to promote in all their 
councils the public good, to adviſe nothing contrary to 
tho laws, and to execute their functions exactly. The 
higheſt fine the ſenate could impoſe was 500 drachms : 
if they thought the offender deſerved a heavier mulct, 
they then tranſmitted the cauſe to the Theſmothetæ, 
who puniſhed them as they thought fit, The ſenators, 
when their year was out, gave an account of their ma- 
on to the people : but that they might have the 
leſs to do, they always puniſhed ſuch of their number 
as they found had offended, by expulſion ; and in this 
they were mighty exact. Yet an expelled ſenator was 
notwithſtanding eligible to any other office, the moſt 
trivial omiſſion being ſufficient to occaſion a diſmiſſion 
from the ſenatorial dignity ; and therefore, when the 
tribes choſe their ſenators, they alſo choſe a certain 
number of ſubſidiaries, out of which, when a ſenator 
was expelled, another was ſubſtituted in his place. 
Each ſenator was allowed a drachm every day: for it 
was a conſtant rule with the Athenians, that the 99 
ought 
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new law, it was immediately engraven on tablets, that cſtabliſhed, 
the members when they came next might be prepared &c. 
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aght to p for every man's time; and therefore fach 
br eh. Athenians as thought fit to demand it, had 
three oboli for going to the aſſembly. If during their 
adminiſtration any thips of war were built, the ſenators 
had crowns decreed them ; but if not, they were for- 
bid to ſue for them. 
Next to the ſenate was the court of Axzoracus, 
for a deſcription of which ſee that article. | 
The chicf magiſtrates of Arhens were Archons, and 
inferior to them there were many others ; of whom it 
will be neceſſary to mention ſome. In the firſt place 
they had Nomophylaces, who were alſo ſtyled the eleven, 
becauſe they were ſo many in number, one choſen out 
of each tribe, and a clerk or ſecretary who made up the 
eleventh. Their duty it was to look to the execution 
of the laws: they had authority to ſeize robbers and 
other capital offenders ; and if they confeſſed, to put 
them to death. Dr Potter thinks they reſembled our 
ſheriffs, The Phylarchi were the preſidents of the A- 
thenian tribes ; but in time this became a military title. 
The Philobaſileus was an officer in each tribe, who did 
the ſame things within his juriſdiction as the Baſileus 
did with reſpect to the ſtate. The Demarchi were the 
principal magiſtrates in wards. The Lexarchi were ſix 


in number, and were bound to take care that the peo- 
ple came daly to the aſſemblies; in their cuſtody was 


the public regiſter of the citizens names. They had 
under them Toxotz, who were lictors or bailiffs; they 
were ſometimes 1000 in number: theſe men were ne- 
ceſſary: but, like moſt of their ſort, were in a manner 
infamous, as may be gathered from the comedies of A- 
riſtophanes ; they were generally Scythians, raw-boned, 
brawny fellows, ready to execute any thing they were 
commanded. The Nomothetw were 1000 in number; 
their buſineſs was to watch over and inſpect into the 
laws. There were two forts of orators in the ſervice 
of the ſtate, ſome were appointed ro defend an old law, 
when a motion was made to repeal it; theſe had their 
fee from the ſtate, but the ſame man was incapable of 
being elected twice. Beſides theſe, there were 10 ſet- 
tled orators called Rhetores, elected by lot; their buſi- 
neſs was to plead public cauſes in the ſenate-houſe, 
For this they had their ſtated fees; and with reſpe to 
their qualifications, the law run thus: Let no one be 
a public orator who hath ſtruck his parents, denied 
them maintenance, or fhut them out of his doors ; who 
hath refuſed to ſerve in the army; who hath thrown 
away his ſhield ; who hath been addicted to lewd wo- 
men, notoriouſly effeminate, or who has run out his 
patrimony. If any man who has been guilty of theſe 
crimes dare to deliver an oration, let him be brought to 
trial upon the ſpot. Let an orator have children law- 
fully begotten, and an eſtate within Attica; if in his 
oration he talks impertinently, makes idle repetitions, 
affects an unbecoming raillery, digreſſes from the point 
in queſtion, or after the afl-imbly is over, abuſes the 
preſident, let the Proedri fine him 5o drachms; and if 
that is not — 2 enough, let him be brought before 
the next aſſembly and fined again.“ 

We ſhall conclude this draught of the Athenian go- 
vernment with an accoant of their conrts of juſtice, 
which, excluſive of the Areopagus, were 10 in nam- 
ber; four had cogniſance of criminal, and fix of civil 
cauſes, Theſe 10 courts were numbered with the 10 
firſt letters of the alphabet, and were thence ſtyled, 
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9%, Beta, Camma, &c. When an Athenian was Attica, 
at leiſure to hear cauſes, he wrote his own name, that 
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of his father, and the ward to which he belonged, upon 
a tablet; this he preſented to the Theſmothetæ, who 
returned it again to him with another tablet, with the 
letter which fell to his lot; then he went to the cricr 
of the court, who preſented him a ſceptre, and gave 
him admiſſion. When the cauſes were over, every 
jadge went and delivered his ſceptre to the Prytanes, 
and received a ſtated fee for every cauſe that was tried. 
But as this was intended only to compenſate their loſs 
of time, ſo that there might by no appearance of co- 
vetouſneſs, a man was forbid to ſit in two courts on the 
ſame day. The firſt criminal court after the Arcopa- 
Bs, was that of the Ephete. It conſiſted of 51 mem- 

rs, all upwards of 51 years old. Draco gave it a 
very extenſive juriſdiction ; but Solon took away from 
them the power of judging in any other canſes than 
thoſe of manſlaughter, accidental killing, and lying in 
wait to deſtroy : the Baſileus entered all cauſes in this 
court. The ſecond criminal court was called De/phi- 
nium, becauſe it was held in the temple of Apollo Del- 
phinius; it had cogniſance of ſuch murders as were 
confeſſed by the criminal, but at the ſame time juſti- 
fied under ſome pretence or other. The Pyptancum 
was the third criminal court. It held plea of ſuch caſes 
where death enſued from inanimate things : cauſes were 
heard here with the ſame ſolemnity as in other courts; 
and on judgment given, the thing, or whatever it was, 
that had occaſioned the death of a man, was thrown 
out of the territory of Athens, The laſt criminal court 
was ſtyled Phreatum. It fat in a place not far from 
the ſea-ſhore ; and ſuch perſons were brought before this 
court as had committed murders in their own country 
and fled to Attica: the proceedings of this court were 
ſo ſevere that they did not permit the criminal to come 
on ſhore, bat obliged him to plead his cauſe in his 
veſſel; and if he was found guilty, he was committed 
to the mercy of the wind and ſeas. 

Of the judicatures for hearing civil cauſes, the firſt 
was the Parabaſton, ſo called, as ſome think, becauſe 
in it no matter could be heard if the cauſe of action 
was above one drachm. The Cainon, or new court, 
was the ſecond tribunal. The third was ſtyled the 
court of Lycus, becauſe it aſſembled in a temple dedi- 
cated to that hero, whoſe ſtatue, repreſented with the 
face of a wolf, was ſet up in all courts of juſtice. The 
Trigonon was ſo called, becauſe it was triangular in its 
form. The court of Metidius derived its appellatiou from 
the archite& who built it. The fixth and laſt court 
was called Heliza ; it was by far the greateſt, and is 
generally conceived to have erived its name from the 
judges ſitting in the open air expoſed to the ſun, All 
the Athenians who were free citizens were allowed by 
law to fit in theſe courts as judges; but before they 
took their ſeats were ſworn by Apollo Patrius, Ceres, 
and Jupiter the king, that they would decide all things 
righteouſly and according to law, where there was any 
law to guide them ; and by the rules of natural equity, 
where there was none, The Helzaſtic court conſiſted 
at leaſt of 50, but its uſual number was 500, judges: 
when cauſes of very great conſequence were to be tried, 
1000 ſat therein, and now and then the judges were 
increaſed to 1500, and even to 2000, There were 
many inferior courts in Athens for the deciſion of tri-. 
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ing, ſinee we deſign no more than a ſuccinct view of 


me Athenian republic, as it was ſettled by and in con- 
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7. 


ſequence of Solon's laws. 

ATTICUS (Titos e one of the moſt 
henourable men of ancient e. He underſtood the 
art of managing himſelf with ſuch addreſs, that, with- 
out leaving his ſtate of neutrality, he preſerved the eſ- 
teem and affection of all parties. His ſtri& friendſhip 
with Cicero did not hinder him from having great in- 
timacy with Hortenſius. The conteſts at e be- 
tween Cinna's party and that of Marius induced him 
to go to Athens, where he continued for a long time. 
He was very fond of polite learning, and kept at his 
houſe ſeveral librarians and readers. He might have 
obtained the moſt conſiderable poſts in the government; 
but choſe rather not to meddle, becauſe in the corru 
tion and faction which then prevailed he could not diſ- 
charge them according to the laws. He wrote Annals, 
He married his daughter io Agrippa; and attained to 
the age of 77. 

ATTILA, king of the Huns, ſurnamed the ſcourge 
of God, lived in the 5th century. He may be ranked 
among the greateſt conquerors, ſince there was 
ſcarcely any province in Europe which did not feel the 
weight of his victorious arms. 

Attila dedaced his noble, perhaps his regal, de- 
ſcent from the ancient Huns, who had formerly con- 
tended with the monarchs of China. His features, ac- 
cording to the obſervation of a Gothic hiſtorian, bore 
the ſtamp of his national origin; and the portrait of 
Attila exhibits the genuine Cformicy of a modern 
Caulmuck; a large head, a ſwarthy complexion, ſmall 
deep-ſeated eyes, a flat noſe, a few hairs in the place 
of a beard, broad ſhoulders, and a ſhort ſquare body, 
of nervous ſtrength, though of a diſproportioned form. 
The haughty ſtep and demeanour of the king of the 
Huns expreſſed the conſciouſneſs of his ſuperiority a- 
bove the reſt of mankind; and he had a cuſtom of 
fiercely rolling his eyes, as if he wiſhed to enjoy the 
terror which he inſpired. Yet this ſavage hero was 
not inacceſſible to pity ; his ſuppliant enemies might 
confide in the aſſurance of peace or pardon ; and At- 


tila was conſidered by his ſubjeRs as a juſt and indul- 


gent maſter. He delighted in war : but, after he had 
aſcended the throne in a mature age, his head, rather 
than his hand atchieved the conqueſt of the north; 
and the fame of an adventurous ſoldier was uſefully ex- 
changed for that of a prudent and ſucceſsful general. 
The effects of perſonal valour are ſo inconſiderable, 
except in poetry or romance, that vitory, even amon 

barbarians, moſt depend on the degree of ſkill, wit 

which the paſſions of the multitnde are combined and 
tided for the ſervice of a ſingle man. The Arts of 
ttila were {kilfully adapted to the character of his age 
and country. It was natural enough, that the Scy- 
thians ſhonld adore, with peculiar devotion, the god 
of war; but as they were incapable of forming either 


an abſtract idea, or a corporeal repreſentation, they wor- 


ſhipped their tutelar deity ander the ſymbol of an iron 
ſcimitar. One of the ſhepherds of the Huns perceived, 
that a heifer, who was grazing, had wonnded herſelf 
fn the foot ; and curiouſly followed the track of the 
blood, till he diſcovered, among the long graſs the 
point of an ancient ſword; which he dug out of the 
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Amiens, vial cauſes; but of theſe there is no neceſlicy of ſpeak- 
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ground, and preſented to Attila. That 


tude this celeſtial favour; and, as the rightful flor 
of the ſword of Mars, aſſerted his divine and inde- 
feaſible claim to the dominion of the carth. If the 
* of — hag were 1 —— this ſolemn occaſion, 
a lofty altar, or rather pi ots, 300 yards in 
length and in breadth, — raiſed in oy eta — 
and the ſword of Mars was placed erect on the ſummit 
of this ruſtic altar, which was annually conſecrated by 
the blood of ſheep, horſes, and of the hundredth cap- 
tive. Whether human facrifices formed any part of 
the worſhip of Attila, or whether he propitiated the 
god of war with the victims which he continnally of- 

cred in the field of battle, the favourite of Mars ſoon 
acquired a ſacred character, which rendered his con- 
queſts more eaſy and more permanent ; and the barbari- 
an princes confeſſed, in the language of deyotion or flat- 
tery, that they could not preſume to gaze with a ſteady 
eye on the divine majeſty of the king of the Huns. 
His brother Bleda, who reigned over a conſiderable 
part of the nation, was compelled to reſign his ſceptre 
and his life. Yet even this cruel act was attributed to 
a ſupernatural impulſe ; and the vigour with which At- 
tila wielded the ſword of Mars, convinced the world 
that it had been reſerved alone for his invincible arm. 
But the extent of his empire affords the only remain- 
ing evidence of the number and importance of his vic- 
tories; and the Scythian monarch, however ignorant 
of the value of ſcience and philoſophy, might per- 
haps lament that his illiterate ſubjects were deſti- 
tote of the art which could perpetuate the memory of 
his exploits, 

If a line of ſeparation were drawn between the civi- 
lized and the ſavage climates of the globe; between 
the inhabitants of cities who cultivated the earth, and 
the hnnters and ſhepherds who dwelt in tents; Attila 
might aſpire to the title of ſupreme and fole monarch 
of the Barbarians. He alone, among the conquerors 
of ancient and modern times, united the two mighty 
kingdoms of Germany and Scythia; and thoſe vague 
appellations, when they are applied to his reign, may 
be underſtood with an extenſive latitude, Thuringia, 
which ſtretched beyond its actual limits as far as the 
Danube, was in the number of his provinces: he in- 
terpoſed, with the weight of a powerful neighbour, in 
the domeſtic affairs of the Franks; and one of his licu- 
tenants chaſtiſed, and almoſt exterminated, the Bur- 
gundians of the Rhine. He ſubdued the iſlands of the 
ocean, the kingdoms of Scandinavia, encompaſſed and 
divided by the waters of the Baltic ; and the Huns might 
derive a tribute of furs from that northern region, 
which has been protected from all other conquerors by 
the ſeverity of the climate, and the courage of the na- 
tives. Towards the caſt, it is difficult to circumſcribe 
the dominion of Attila over the Scythian deſerts: yet 
we may be aſſured, that he reigned on the banks of the 
Volga, that the king of the Huns was dreaded, not 
only as a warrior, but as a magician ; that he inſulted 
and vanquiſhed the Khan of the formidable Geougen: 
and that he ſent ambaſladors to negociate an equal al- 
liance with the empire of China. In the proud review 
of the nations who acknowledged the fovereignty of 
Attila, and who never entertained during his lifetnne 
the thought of a revolt, the Gepidz and the Oſtrogoths 

were 


or rather that artful prince, accepted with pious gra-. 
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were diſtingni their numbers, their bravery, and 
the N their chiefs. The renowned 
Ardaric king of the Gepidæ, was the faithful and 

cious councellor of the monarch ; who eſteemed hi 

intrepid genius, whilſt he loved the mild and diſcreet 
virtues of the noble Walamir king of the Oſtrogoths. 
The crowd of vulgar kings, the leaders of ſo many 
martial tribes, who ſerved under the ſtandard of Atti- 
la, were ranged in the ſubmiſſive order of guards and 
domeſtics round the perſon of their maſter, They 
watched his nod ; they trembled at his frown; and at 
the firſt of his will, they executed without 
murmur or heſitation his ſtern and abſolute commands. 
In time of peace, the dependent princes, with their na- 
tional troops, attended the royal camp in regular ſuc- 
ceſſion; but when Attila collected his — force, 
he was able to bring into the field an army of five, or, 
— another account, of ſeven hundred thou- 
ſand 


For an account of his exploits and death, ſee the ar- 
ticle Huns. 

ATTIRE, in hunting, ſignifies the head or horns of 
a deer. The attire of a ſtag, if perfect, conſiſts of bur, 
pearls, beams, gutters, antler, ſur-antler, royal, ſur-roy- 
al, and crotches; of a buck, of the bur, beam, brow- 
antler, advancer, palm, and ſpellers. 

ATTITUDE, in painting and ſculpture, the geſ- 
tare of a figure or ſtatue; or it is ſuch a diſpoſition of 
their parts as ſerves io expreſs the action and ſentiments 
of the perſon repreſented, 

ATTIUM, (anc. geog.) a promontory on the 
north-weſt of Corſica, (Projemy) It ſtill retains ſome 
traces of its ancient name, being now called Punta di 
Acciuolo (Cluverius). 

ATTLEBURY, a town in the county of Norfolk 
in England. E. Long. o. 40. N. Lat. 52. 23. 

ATTOLLENS, in anatomy, an appellation given to 
ſeveral muſcles otherwiſe called /evatores and elevatores. 
Sce AnaTOMY, Table of the Muſcles. 

ATTORNEY ar Law, anſwers to the Procurator, 
or Proctor of the civilians and canoniſts: And he is 
one who is pnt in the place, ſtead, or turn of another, 
to manage his matters of law. Formerly every ſuitor 
was obliged to appear in perſon, to proſecute or de- 
fend his ſait (according to the old Gothic conſtitu- 
tion), unleſs by ſpecial licence under the king's letters 
patent. This is ſtill the law in criminal caſes, And 
an idiot cannot to this day appear by attorney, but in 
perſon; for he hath not diſcretion to enable him to 
appoint a proper ſubſtitute; and upon his being 
brought before the court in ſo defenceleſs a condition, 
the judges are bound to take care of his intereſts, and 
they ſhall admit the beſt plea in his behalf that any one 
preſent can ſuggeſt. But, as in the Roman law, 
cum olim in uſu fuiſſet, alterius nomine agi non / e, 
fed, quia hoc non mini mam incommoditatem hahebat, 
ceperunt homines per procuratores litigare ; ſo, in Eng- 
land, on the ſame principle of convenience, it is now 
permitted in general, by divers ancient ſtatutes, where- 
of the firſt is ſtatute Weſt. 2. c. 10. that attorneys may 
be made to proſecute or defend any action in the ab- 
ſence of the parties io the ſuit, Theſe attorneys are 
now formed into 2 regular corps; they are admitted to 
the execution of their office by the ſuperior courts of 
Weſtminſter-hall; and are in all points officers of the 
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reſpective courts in which they are admitted; and as Attorney, 


they have many ae on account of their atten- 
dance there, ſo they are peculiarly ſubject to the cen - 
ſare and animadverſion of the judges. No man can 
practiſe as an attorney in any of thoſe courts, but ſuch 
as iz admitted and ſworn an attorney of that particular 
court ; an attorney of the court of king's bench can- 
3 in the court of common pleas; nor vice 
verſa. To practiſe in the court of chancery, it is alſo 
neceſſary to be admitted a ſolicitor therein; and by 
the ſtatute 22 Geo. II. c. 46. no perſon ſhall act as 


an attorney at the court of quarter - ſeſſions, but ſuch 


as has been regularly admitted in ſome ſuperior court 
of record. So carly as the ſtatute 4 Henry IV. c. 18. 
it was enacted, that attorneys ſhould be examined by 
the judges, and none admitted but ſuch as were vir- 
tuous, learned, and ſworn to do their duty. And many 
00 ſtatutes have laid them under farther regu- 
ations. 

Letter of attorney pays by different acts, 63. By 
25 Geo, III. c. 80. the following duties are to be 
paid by every ſolicitor, attorney, notary, proctor, a- 

ent or procurator, viz. for every warrant to proſecute 
or a debt of 408. or to defend, a ſtamp duty of 28. 6d. 
And they are to take out certificates annually ; and 
if reſident in London, Weſtminſter, the bills of mor- 
tality, or Edinburgh, they are now obliged to pay 
L. 5 for the ſame; and in every other part of Great 
Britain, L. 3. The duties are under the management 
of the commiſſioners of ſtamps: and every acting ſoli- 
citor, and other perſon as above, ſhall annually deliver 
in a note of his name and reſidence, to the proper offi- 
cer of the court in which he praQtiſes ; the enterin 
officers are to certify notes delivered, and iſſue ann 
certificates, ſtamped as above, which muſt be renewed 
ten days before the expiration. Refuſing to iſſue, or 
improperly iſſuing certificates, is a penalty of L. 50, and 
damages to the party aggrieved. Acting without a 
certificate, or giving in a falſe place of reſidence, is 
a penalty of L. 5o, and incapacity to ſue for fees due. 
A ſtamped memorandum ſhall be given to the pro- 
per officer, of the names of the parties in every action; 
and in ſuch caſes as uſed to require precipes. Officers 
who receive ſtamped memorandums, are to file the 
ſame, on penalty of L. 50; and perſons not acting 
conformable to this act forfeit L. 5. 

Arrorner General, is a great officer under the 
king, made by letters patent. It is his place to exhi- 
bit informations, and proſecute for the crown, in mat» 
ters criminal ; and to file bills in the exchequer, for 
any thing concerning the ing in inheritance or pro- 
fits; and others may bring bills againſt the king's 
attorney, His proper place in court, u any ſpe- 


cial matters of a criminal nature, wherein his attend- 


ance is required, is under the Judges on the left 
hand of the clerk of the crown ; but this is only upon 
ſolemn and extraordinary occaſions ; for uſually he 
does not ſit there, but within the bar in the face of 
the court. 

ATTOURNMENT, or ATTORNMENT, in law, a 
transfer from one lord to another of the homage and 
ſervice a tenant makes; or that acknowledgment of 
duty to a new lord, 

ATTRACTION, in natural philoſophy, a general 
term uſed to denote the cauſe by which bodies tend 
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Attraction towards each other, and cohere till ſeparated by ſome 
K % 


wer. 

The 3 principle of attraction, in the Newtonian ſenſe 
of it, ſeems to have been firſt ſurmiſed by Copernicus. 
« As for gravity,” ſays Copernicus, I conſider it as 
nothing more than a certain natural appetence (appe- 
tentia) that the Creator has impreſſed upon all the 

arts of matter, in order to their uniting or coaleſcin 
nto a globular form, for their better preſervation ; 2 

it is credible that the ſame power is alſo ina rent in 
the ſun and moon, and planets, that thoſe bodies may 
conſtantly retain that round figure in which we be- 
hold them.“ De Rev. Orb. Celeft, lib. i. cap. 9. And 
Kepler calls gravity a corporeal and mutual affection 
between ſimilar bodies, in order to their union. Aft. 
Nov. in Introd, And he pronounces more poſitively, 
that no bodies whatſoever were abſolutely light, but 
only relatively ſo; and conſequently, that all matter 
was ſubjected to the law of gravitation, 164d. 

The firſt in Britain who adopted the notion of at- 
traction, was Dr Gilbert, in his book De Magnete,; 
and the next was the celebrated Lord Bacon, Nov. 
Org. lib. ii. aphor. 36. 45. 48. Sv. cent. i. exp. 33. 
In France it was received by Fermat and Roberval; 
and in Italy by Galileo and Borelli. But till Sir Iſaac 
Newton appeared, this principle was very imperſectly 
defined and applied. 

It muſt be obſerved, that though this great author 
makes uſe of the word attraction, in common with the 
ſchool philoſophers ; yet he very ſtadiouſly diſtinguiſhes 
between the ideas. The ancient attraction was ſup- 
poſed a kind of quality, inherent in certain bodies 
themſelves, and ariling from their particular or ſpecific 
forms. The Newtonian attraction is a more indefinite 
principle; denoting not any particular kind or man- 
ner of action, nor the phyſical cauſe of ſuch action; 
but only a tendency in the general, a conatus accedendi, 
to whatever cauſe, phyſical or metaphyſical, ſuch ef- 
fet be owing; whether to a power inherent in the 
bodies themſelves, or to the impulſe of an external 
agent, Accordingly, that author, in his Phileſoph. 
Nat. Prin. Math. notes, „that he uſes the words 
alt raction, impulſe, and propenſion to the center, indif- 
ferently ; and cautions the reader not to imagine that 
by attraction he expreſſes the modus of the action, or 
the efficient cauſe thereof, as if there were any proper 
powers in the centres, which in reality are only ma- 
thematical points; or, as if centres could attract.“ 
Lib. i. p. 5. So he * conſiders centripetal powers as 
attractions, though, phyſically ſpeaking, it were per- 
haps more juſt to call them impulſes. Ib. p. 147. 
He adds, “ that what he calls attraction may poſſibly 
be effected by impulſe, though not a common or cor- 
poreal impulſe, or after ſome other manner unknown 
to us. Optic. p. 322. 

Attraction, if conſidered as a quality ariſing from 
the ſpecific form of bodies, ought, together with ſym- 
pathy, antipathy, and the whole tribe of occult quali- 
ties, to be exploded. But when we have ſet theſe 
aſide, there will remain innumerable phenomena of na- 
ture, and particularly the gravity or weight of bodies, 
or their tendency to a centre, which argue a principle 
of action ſeemingly diſtint from impulſe, where at 
leall their is no ſenſible impulſion concerned. Nay, 


what is more, this action in ſome reſpects differs from 
75 
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all impulſon we know of; impulſe being always AttraQtics, 
found to act in proportion to the 3 bodies, 
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whereas gravity acts according to their ſolid content, 
and conſequently muſt ariſe from ſome cauſe that pene- 
trates or pervades the whole ſubſtance thereof. This 
unknown 2 unknown we mean in reſpect of 
its cauſe, for its phenomena and effects are moſt obvi- 
ous, with all the ſpecies and modifications thereof, we 
call attrattion ; which is a general name, under which 
all mutual tendencies, where no phyſical impulſe a 
pears, and which cannot therefore be accounted 
from any known laws of nature, may be ranged. 

And hence ariſe divers particular kinds of attrac- 
tion; as, Gravity, Magnetiſm, Electricity, &c. which 
are ſo many different principles acting by different 
laws, and only agreeing in this, that we do not ſee any 
phyſical cauſes thereof ; but that, as to onr ſenſes, 
2 may really ariſe from ſome power or efficacy in 
ſuch bodies, whereby they are enabled to act even up- 
on diſtant bodies, though our reaſon abſolutely diſal- 
lows of any ſuch action. 

Attraction may be divided, with reſpect to the law 
it obſerves, into two kinds. 

1. That which extends to a ſenſible diſtance. Such 
are the attraction of gravity, found in all bodies; and 
the attraction of magnetiſm and electricity, found in 
particular bodies. The ſeveral laws and phenomena 
of each, ſee under their reſpective articles. 

The attraction of gravity, called alſo among mathe- 
maticians the centripetal force, is one of the greateſt 
and moſt univerſal principles in all nature. e ſee 
and feel it operate on bodies near the earth, and find 
by obſervation that the ſame power (i. e. a power 
which acts in the ſame manner, and by the ſame rules, 
viz, always proportionably io the quantities of matter, 
and as the ſquares of the diſtances reciprocally) does 
alſo obtain in the moon, and the other planets, primary 
and ſecondary, as well as in the comets; and even that 
this is the very power whereby they are all retained in 
their orbits, &c. And hence, as gravity is found in 
all the bodies which come under our obſervation, it is 
eaſily inferred, by one of the ſettled rules of philoſo- 
phizing, that it obtains in all others: and as it is found 
to be as the quantity of matter in each body, it muſt 
be in every particle thereof; and hence every particle 
in nature is proved to attract every other particle, &c. 
See the demonſtration hereof laid down at large, with 
the application of the principle to the celeſtial motions, 
under the article ASTRONOMY, Sect. IV. 

From this attraction ariſes all the motion, and con- 
ſequently all the mutation, in the great world. By 
this heavy bodies deſcend, and light ones aſcend ; by 
this projectiles are directed, vapours and exhalations 
riſe, and rains, &c. fall. By this rivers glide, the air 
preſſes, the ocean ſwells, &c. In effect, the motions 
ariſing from this principle make the ſubje& of that 
extenſive branch of mathematics, called ne chanic, or 
ſtatics, with the parts or appendages thereof, hydroſta- 
tics, pneumatics, &c. 

2. That which docs not extend to ſenſible diſtances. 
Such is found to obtain in the minute particles where- 
of bodies are compoſed, which attract each other at 
or extremely near the point of contact, with a force 
much ſuperior to that of gravity, but which at any 
diſtance from it decreaſes much faſter than the * 
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AT T 
This power a late ingenious author chooſes 


the atoms or inſenſible particles of bodics are united in- 
to ſenſible maſſes. 

This latter kind of attraction owns Sir Iſaac New- 
ton for its diſcoverer ; as the former does for its im- 

ver. The laws of motion, percuſſion, &c. in ſen- 
ſible bodies under various circumſtances, as fallin 
projected, &c. aſcertained by the later philoſophers, do 
not reach to thoſe more remote, inteſtine motions of 
the component particles of the ſame bodies, whereon 
the changes of the texture, colour, properties, &c. of 
bodies depend : ſo that our philoſophy, if it were on- 
ly founded on the principle of gravitation, and carried 

far as that would lead us, would neceſſarily be very 
deficient. 

But beſide the common laws of ſenſible maſſes, the 
minute parts they are compoſed of are found ſubje& 
to ſome others, which have been but lately taken no- 
tice of, and are even yet imperfectly known. Sir Iſaac 
Newton, to whoſe happy penetration we owe the hint, 
contents himſelf to eſtabliſh that there are ſuch mo- 
tions in the minima nature, and that they flow from 
certain powers or forces, not reducible to any of thoſe 
in the great world. In virtue of theſe powers, he 
ſhows, *©* That the ſmall particles act on one ano- 
ther even at a diſtance; and that many of the phe- 
nomena of nature are the reſult thereof. Senſible 
bodies, we have already obſerved, act on one another 
divers ways; and as we thus perceive the tenor 
and courſe of nature, it appears highly 8 that 
there may be other powers of the like kind: nature 
being very uniform and conſiſtent with herſelf. Thoſe 
juſt mentioned reach to ſenſible diſtances, and ſo have 
been obſerved by vulgar eyes; but there may be others 
which reach to ſuch ſmall diſtances as have hitherto 
eſcaped obſervation ; and it is probable electricity may 
reach to ſuch diſtances, even without being excited by 
friction.“ 

The great author juſt mentioned proceeds to confirm 
the reality of theſe ſuſpicions from a great number of 
phenomena and experiments, which plainly argue ſuch 
powers and actions between the particles, e. g. of ſalts 
and water, oil of vitriol and water, aquafortis and iron, 
ſpirit of vitriol and faltpetre. He alſo ſhows, that 
theſe powers, &c. are unequally ſtrong between diffe- 
rent bodies; ſtronger, e. g. between the particles of 
ſalt of tartar and thoſe of aquafortis than thoſe of ſil- 
ver, between aquafortis and lapis calaminaris than iron, 
between iron than copper, copper than ſilver or mer- 
cury, So ſpirit of vitriol acts on water, but more on 
iron or copper, &c. 

The other experiments which countenance the exiſt- 
enee of ſuch principle of attraction in the particles of 
matter are innumerable. 

Theſe actions, in virtue whereof the particles of the 
bodies abovementioned tend towards cach other, the 
author calls by a general indefinite name, attrattion ; 
which is equally applicable to all actions whereby di- 
ſtant bodies tend towards one another, whether by im- 
E or by any other more latent power: and from 

ence he accounts for an infinity of phenomena, other- 
wiſe inexplicable, to which the principle of gravity is 
inadequate, 

„% Thus (adds our author) will nature be found 
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very conformable to herſelf, and very ſimple; per- Aum A. 
forming all the great motions of the heavenly bodies 
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by the attraction of pravity, which intercedes thoſe 
bodies, and almoſt all the ſmall ones of their parts, by 
ſome other attractive power diffoſed through the par - 
ticles thereof. Without ſuch principles, there never 
would have been any motion in the world; and with- 
out the continuance thereof, motion would ſoon periſh, 
there being otherwiſe a great decreaſe or diminution 
thereof, which is only ſupplied by theſe active princi- 
les.“ | 
r We need not ſay how unjuſt it is in the generality 
of forcign philoſophers to declare againſt a principle 
which furnithes ſo beautiful a view, for no other reaſon 
but becauſe they cannot conceive how one body ſhould 
act on another at a diſtance. It is certain, philoſophy 
allows of no action but what is by immediate contact 
and impulſion (fer how can a body exert any active 
power there where it does not exiſt ? to ſupppoſe this of 
any thing, even the Supreme Being himſelf, would 
perhaps imply a contradiction) : yet we ſee effects 
without ſecing any ſuch impulſe; and where there are 
effects, we can caſily infer there are cauſes whether 
we ſee them or no. Bat a man may conſider ſuch ef. 
fets without entering into the conſideration of the 
cauſes, as indeed it ſeems the buſineſs of a philoſopher 
to do : for to exclude a number of phenomena which 
we do ſee, will be to leave a great chaſm in the hiſtory 
of nature; and to argue about actions which we do 
not ſce, will be to build caſtles in the air.— It follows, 
therefore, that the phenomena of attraction are matters 
of phyſical conſideration, and as ſuch intitled to a ſhare 
in the ſyſtem of phyſics ; but that the cauſes thereof 
will only become ſo when they become ſenſible, 5. e. 
when they appear to be the effect of ſome other higher 
cauſes (for a cauſe is no otherwiſe ſeen than as itſelf is 
an effect, ſo that the firſt canſe muſt from the nature 
of things be inviſible) : we are therefore at liberty to 
ſuppoſe the cauſes of attractions what we pleaſe, with 
out any injury to the effects. The illuſtrious author 
himſelf ſeems a little irreſolute as to the cauſes; incli- 
ning ſometimes to attribute gravity to the action of 
an immaterial cauſe (Optics, p. 343, &c.) and ſome- 
times to that of a material one (Ib. p. 325. 3 
In his philoſophy, the reſearch into cauſes is the Jaſt 
thing, and never comes under conſideration till the 
laws and phenomena of the effect be ſettled ; it being 
to theſe phenomena that the cauſe is to be accommo- 
dated, The cauſe even of any, the groſſeſt and moſt 
ſenſible action, is not adequately known. How im- 
pulſe or percuſſion itſelf produces its effects, i. how 
motion is communicated by body to body, confounds 
the deepeſt philoſophers ; yet is impulſe received not 
only into philoſophy, but into mathematics: and ac- 
cordingly the laws and phenomena of its effects make 
the greateſt part of common mechanics, | 
The other ſpecies of attraction, therefore, in which 
no impulſe is remarkable, when their phenomena are 
ſufficiently aſcertained, have the ſame title to be pro- 
moted from phyſical ro mathematical conſideration ; 
and this without any previous inquiry into their cauſes, 
which our conceptions may not be proportionate to : 
let their cauſes be occult, as all cauſes ſtrictly ſpeaking 
are, ſo that their effects, which alone immediately con- 
cern us, be but apparent. | 
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ſcience with any — foreign or metaphyſical, as 
many have reproached him with doing, has the g 


. of having thrown every thing of this kind out of his 


ſyſtem, and of having a new ſource of ſublimer 
mechanics, which duly cultivated might be of infinite- 
ly greater extent than all the mechanics yet known. 
4 hence alone we muſt expect to learn the manner 
of the changes, uctions, generations, corruptions, 
& c. of natural things ; with all that ſcene of wonders 
opened to us by the operations of chemiſtry. 

Some ſucceeding philoſophers have proſecuted the 
diſcovery with laudable zeal : Dr Keil particularly has 
endeavoured to deduce ſome of the laws of this new 
action, and applied them to ſolye divers of the more 
general phenomena of bodies, as coheſion, flaidity, 
elaſticity, ſoftneſs, fermentation, coagulation, &c.; and 
Dr Friend, ſeconding him, has made a further appli- 
cation of the ſame principles, to account at once for 
almoſt all the phenomena that chemiſtry preſents : ſo 
that ſome philoſophers are inclined to think that the 
new mechanics 1d ſeem already raiſed to a com- 
plete ſcience, and that nothing now can occur but 
what we have an immediate ſolution of from the at- 
tractive force. 

But this ſcems a little too precipitate : A principle 
ſo fertile ſhonld have been further explored ; its parti- 
cular laws, limits, &c. more induſtriouſly detected and 
laid down, before we had proceeded to the application. 
Attraction in the groſs is ſo complex a thing, that it 
may ſolve a thouſand different phenomena alike. The 
notion is but one degree more ſimple and preciſe than 
action itſelf ; and, till more of its properties are aſcer- 
tained, it were better to apply it leſs and ſtudy it 
more. It may be added, that ſome of Sir Iſaac New- 
ton's followers have been charged with falling into that 
error which he induſtriouſly avoided, viz. of conſider- 
ing attraction as a cauſe or active property in bodies, 
not merely as a phenomenon or effect. 

ArrRAcTION of Mountains. See MOUNTAINS. 

Elefive ArTRAction. Sec ChEniSTRY-Index. 

ATTREBATII. See ATxEBATII. 

ATTRIBUTE, in a general ſenſe, that which a- 
grees with ſome perſon or thing; or a quality deter- 
mining ſomething to be after a certain manner. Thus 
Anden ing is an attribute of mind, and extenſion 
an attribute of body. That attribute which the mind 
conceives as the foundation of all the reſt, is called its 
mm attribute : thus extenſion is by ſome, and ſoli- 

ity by others, eſteemed the eſſential attributes of body 
or matter, 

ATTRIBUTES, in theology, the ſeveral qualities 
or perfections of the Divine nature. 

ATTRIBUTES, in logic, are the predicates of any 
ſubject, or what may be affirmed or denied of any 
thing. 

a in painting and ſculpture, are ſymbols 
added to ſeveral figures, to intimate their particular 
office and character. Thus the eagle is an attribute of 
Jupiter ; a peacock, of Juno; a caduce, of Mercury; 
a club, of Hercules; and a palm, of Victory. 

ATTRIBUTIVES, in grammar, are words which 
are ſignificant of attributes; and thus include adjectives, 
verbs, and particles, which are attributes of ſabſtances ; 
and adverbs, which denote the attributes only of attri- 
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Attraftion Our great philoſopher, then, far from adulterating 


AVA 

butes, Bat Harris, who has introduced this diſtribn- 
tion of words, denominates the former attributives of 
2 firſt order, and the latter attributives of the ſecond 
order. 

ATTRITION, the rubbing 
2 a — another, ſo as to throw off ſome of their 

ATURE, an ancient town in the diſtrict of No- 
vempopulana in Aquitania, on the river Aturus; now 
Aire in Gaſcony, on the Adour. E. Long. o. 3. 
N. Lat. 43. 40. 

AVA, à kingdom of Aſia, in the peninſula beyond 
the Ganges. The king is very powerful, his domi- 
nions being bounded by n on the weſt, Siam 
on the ſouth, Tonquin and Cochin-China on the eaſt, 
and by Tibet and China on the north. Several large 
rivers run through this country, which annually over- 
flow their banks like the Nile, and thus render it ex- 
tremely fertile. Here are mines of lead and 7, 
together with ſome of gold and ſilver, beſides large 
quantities of the fineſt oriental rubies, ſapphires, eme- 
ralds, &c. 

Ava, the metropolis of the kingdom of the ſame 
name, is ſituated in E. Long. 96. 30. N. Lat. 21. o. 
It is pretty large; the houſes built with timber or bam- 
boo canes, with , thatched roofs, and floors made of 
teak plank or ſplit bamboo. The ſtreets are very 
ſtraig t, with rows of trees planted on each ſide. The 
king's palace is an exact quadrangle, each ſide of which 
is 800 paces, and is ſurrounggd with a brick wall ; but 
the palace itſelf is of ſtone,” It has four gates: the 
golden gate, through which all ambaſſadors enter; the 
gate of juſtice, through which the people bring peti- 
tions, accuſations, or complaints ; he gate of grace, 
through which thoſe paſs who have received any fa- 
yours, or have been acquitted of crimes laid to their 
charge; and the gate of ſtate, through which his 
majeſty himſelf s when he ſhows himſelf to the 
people. 

AVA ava, a plant ſo called by the inhabitants of Ota- 
heite, in the South Sea, from the leaves of which 
they expreſs an intoxicating juice. It is drank v 
freely by the chiefs and other conſiderable perſons, 
who vie with each other in drinking the greateſt num- 
ber of . each draught being about a pint: but 
it is carefully kept from their women. 

AVADOUTAS, a ſect of Indian Bramins, who 
in auſterity ſurpaſs all the reſt. "The other ſeQs retain 
carthen veſſels for holding their proviſions, and a ſtick 
to lean on : but none of theſe are uſed by the Avadou- 
tas ; they only cover their nakedneſs with a piece of 
cloth; and ſome of them lay even that aſide, and go 
ſtark naked, beſmearing their bodies with cow-dung. 
When hungry, ſome go into houſes, and, without 
ſpeaking, hold out their hand; eating on the ſpot 
whatever is given them. Others retire to the ſides 
of holy rivers, and there expect the peaſants to bring 
them proviſions, which they generally do very libe- 
rally, 

AVAIL or Mazkz14ace, in Scots law, that caſualty 
in ward-holding, by which the ſuperior was intitled to 
a certain ſum from his vaſſal, npon his attaining the age 
of puberty, as the valne or avail of his tocher. 

AVALANCHES, a name given to prodigious 
ſnow-balls that frequently roll down the „ in 
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Aubonne thoſe ſtupendous heights. 
— — 
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Savoy ,pariicalarly Mount Blanc, to the extreme dan- 
ger of ſach adventurons travellers as attempt to aſcend 
Some of the avalanches are 
about 200 feet diameter; being fragments of the ice- 
rocks which break by their own weight from the tops 
of the precipices. Sce Mount BLANC. 

AVALON, a fall but ancient city of Burgundy in 
France, about 500 paces long and 300 broad. E. Long. 
3. 5. N. Lat. 47. 38. 

AVANIA, in the Turkiſh legillature, a fine for 
crimes and on deaths, paid to the governor of the place. 
In the places wherein ſeveral nations live together un- 
der a Tarkiſh governor, he takes this profitable me- 
thod of puniſhing all crimes among the Chriſtians or 
Jews, unleſs it be the murder of a Turk. 

AVARICUM, an ancient town of the Bituriges 
in Gallia Celtica, ſuuated on the rivulet Avara, in a very 
fertile ſoil (Cæſar). Now Bourges in Berry. E. Long. 
2. 30. N. Lat. 47. 10. 

AVAST, in the ſca-language, a term requiring to 
ſtop, or to ſtay. 

AVAUNCHERS, among hunters, the ſccond branch- 
cs of a deer's horns. 

AUBAGNE, a town of Provence in France, ſitua- 
ted on the river Veaune, on the road from Marſcilles 
to Toulon, The ſtates ſometimes bold their ſeſſions at 
this place. E. Long. 5. 52. N. Lat. 43. 17. 

AUBAINE, in the cuſtoms of France, a right veſt- 
ed in the king of being heir to a foreigner that dies 
within his dominions. 

By this right the French king claims the inheritance 
of all foreigners that die within his dominions, not- 
withſtanding of any teſtament che deceaſed could make. 
An — * is not ſubject to the right of aubaine ; 
and the Swiſs, Savoyards, Scots, Portugueſe, and ci- 
tizens of the United Statcs of North-America, arc alſo 
exempted, being deemed natives and regnicoles, 

AUBENAS, a town of Languedoc in France, 
ſituated on the river Ardeſche, at the foot of the 
mountains called the Cevernnes, E. Long. 4. 32. N. Lat. 
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AUBENTON, a town of Picardy in France, ſituated 
on the river Aube. E. Long. 4. 25. N. Lat. 49. 51. 

AUBETERRE, a town of France in the Angou- 
mois, ou the river Dronne. E. Long. o. 10. N. Lat, 
45. 15. | 

AUBIGNE, a town of Berry in France, ſituated 
on the river Verre, in a flat agreeable country. It is 
ſurrounded with high ſtrong walls, wide ditches, and 
high counterſcarps, The caſtle is within the town, 
and is very handſome. E. Long. 2. 20. N. Lat. 47. 29. 

AUBIGNY, a dnkedom in France belonging 10 
the Dukes of Richmond in England ; confirmed to the 
preſent duke, and regiſtered in the parliament of Pa- 
ris 1777. ; 

AUBIN pu cout, a town of Britanny in France. 
W. Long. 1. 15. N. Lat. 48. 15. | 

AuUB1N, in horſemanſhip, a broken kind of gate, 
between an amble and a gallop, accounted a defect. 

AUBONN#, a town of Switzerland, in the can- 
ton of Bern. E. Long. 5. 54. N. Lat. 48. 20. It 
is ſit uated near a river oi the ſame name, ſcven miles 
north of the lake of Geneva, upon an eminence which 
has a gentle dechvity, at the foot of which runs the 


river with an impetuous torrent, The town is built in 
Vor. II, 
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the form of an amphitheatre; on the upper part of 
which ſtands a very handſome caſtle with a fine court, 
and a portico ſupported by pillars of a ſingle ſtone 
each ; above there is a covered gallery that runs round 
the court; and as the caſtle ſtands high, there is a moſt 
delightful proſpe&, not only of the town and neigh- 
bouring fields, but of the whole lake of Geneva and 
the land that ſurrounds it. At 'Thonen, in Savoy on 
the other ſide of the lake, is a town covered with tin, 
which makes a glittering appearauce when the ſun is in 
a certain poſition ; and the caſtle of Aubonne has like- 
wiſe a tower of the ſame Kind, which at certain hours 
makes a ſimilar appearance to the Savoyards, The 
balliage of Aubonne contains ſcveral villages, which 
are moſtly at the foot of the mountain Jura. In one 
part of this mountain there is a very deep cave, where- 
in thoſe that go down find a natural and perpetual ice- 
houſe. Art the bottom is heard a great noiſe like that 
of a ſubterraneous river, which is ſuppoſed to be that 
of the river Aubonne, becauſe it firſt appears, with ſe- 
veral ſources, about 100 paces from the foot of that 
mountain. 

AUBREY (John), a famous Engliſh antiquary, de- 
ſcended from an ancient family in Wiltſhire, was born 
in 1626. He made the hiſtory and antiquities of 
England his peculiar ſtady and delight; and contribu» 
ted conſiderable aſſiſtance to the famous Monaſlicon 
Anglicanum, He ſucceeded to ſeveral good eſtates ; 


Aubrey 
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Auch. 
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but law-ſuits and other misfortunes conſumed them 


all, ſo that he was reduced to abſolute want. In this 
extremity he found a valuable bene factreſs in the Lady 
Long of Draycot in Wilts, who gave him an apart- 
ment in her houfe, and ſupported him to his death, 
which happened abouc the year 1700, He was a man 
of capacity, learning, and application, a good Latin 
poct, an excellent naturaliſt, but ſomewhat credulous, 
and tintured with ſuperſtition. He left many works 
bebiad him. He wrote, 1. Miſcellanies. 2. A Per- 
a mbulation of the county of Surry, in five volumes, oc- 
tavo. 3. The Life of Mr Hobbes of Malmſbury. 
4. Monumenta Britannica, or a diſcourſe concerning 
Stonchenge, and Roll-Rich ſtones in Oxfordſhire. 
5. Architectenica Sacra; and ſeveral other works (till 
in manuſcript. 

AUBURN, a market-town in Wiltſhire, in Eng- 
land. W. Long. 1. 20. N. Lat. 53. 20. 

AUBUSSON, a ſmall town of France, in the pro- 
vince of La Marche, and the government of the Lyon- 
nois. Its ſituation is very irregular, on the river Creuſe, 
in a bottom ſurrounded with rocks and mountains. 
A mayufacture of tapeſtry is carried on here, by which 
the town is rendered very populous, E. Long. 2. 15. 
N. Lat. 45. 58. 

AUCAUGREL, the capital of the kingdom of 
Adel in Africa, ſcated on a mountain, E. Long. 44. 
25. N. Lat. 9. 10. | 

AUCH, a city of France, the capital of the counn- 
ty of Armagnac, and the metropolis of all Gaſcony. 
The archbiſhop aſſumes the title of primate of Aqui- 
tain. It lies on the ſummit and declivity of a very 
ſteep hill, which is ſurrounded by other hills that riſe 
at a {mall diſtance ; and through the vale below runs 
a rivulet, called the Cera. The inhabitants are about 


6000 ; the buildings are modern and clegant; the 


ſtreets, though in general narrow, yet are clean and 
4 well 
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well paved. In the centre of the city ſtands the ca- 
thedral, which is one of the moſt magnificent in France, 
both as to its conſtruction and the internal decora- 
tions, The painted windows are only inferior to thoſe 
of Gouda in Holland. The chapels arc of equal beau- 
ty, and ornamented at a prodigious expence. The re- 
venues of the ſee of Auch, amount annually to three 
hundred thouſand livres. The palace is a very band- 
ſome building; and its apartments are furniſhed with 
4 voluptuous ſplendor, rather becoming a temporal 
than a ſpiritual prince. E. Long. o. 40. N. Lat. 
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Aerion, a kind of public ſale, very much in 
uſe for houſchold goods, books, plate, &c. By this 
method of ſale the higheſt bidder is always the buyer. 
This was originally a kind of ſale among the ancient 
Romans, performed by the public crier 4 haſta, i. e. 
under a ſpear ſtuck up on that occaſion, and by ſome 
1 who made good the ſale by delivery of che 

oods. 

AUDEUS, the chief of the Audeans, obtained 
the name of an heretic, and the puniſhment of ba- 
niſhment, for celebrating Eaſter in the manner of 
the Jews, and attribating an human form to the Dei- 
ty. He died in the country of the Goths, about the 
year 370. 

AUDEANISM, the ſame with anthropomorphiſm. 
See ANTHROPOMORPHITES. 

AUDIENCE given to ambaſſadors, a ceremony 
obſerved in courts at the admiſlion of ambaſſadors or 
public miniſters to a hearing. 

In England, audience is given to ambaſſadors in the 

eſence · chamber; to envoys and reſidents, in a gal- 
cry, cloſet, or in any place where the king happens to 
be. Upon being admitted, as is the cuſtom of all 
courts, they make three bows; after which they cover 
and ſit down ; but not before the king is covered and 
fat down, and has given them the ſign to put on their 
hats. When the king does not care to have them co- 
vered, and fit, he himſelf ſtands uncovered ; which is 
taken as a ſlight. At Conſtantinople, miniſters uſually 
have audience of the prime vizier. 

AUDIENCE is alſo the name of a court of juſtice 
eſtabliſhed in the Weſt-Indies by the Spaniards, an- 
ſwering in effect to the parliament in France. Theſe 
courts take in ſeveral provinces, called alſo audien- 
ces from the names of the tribunal to which they be- 


long. 
Fr UDIENCE is alſo the name of an eccleſiaſtical court 


held by the archbiſhop of Canterbury, wherein ditfe- 
rences upon elections, conſecrations, inſtitutions, mar- 
riages, &c. are heard. 

AUDIENDO & TERMINANDO, a Writ, or rather a 
commiſſion to certain perſons, when any inſurrection 
or great riot is committed in any place, for the appea- 
ſing and puniſhment thereof, 

AUDIENTES, or AvDiToORES, in church-hiſtory, 
an order of catechumens ; conſiſting of thoſe newly in- 
ſtructed in the myſteries of the Chriſtian religion, and 
not yet admitted to baptiſm. | 

AUDIT, a regular heari 
— by ſome proper 

e. 

AUDITOR, in a general ſeuſe, a hearer, or one 

who liſtens and attends to any thing. 


and examination of an 
ers, appointed for that 
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Avp1ToOR, according tothe Engliſh law, is an officer of 
the king, or ſome other great — oy who, by examining 
yearly the accounts of the under officers, makes up a 
general book, with the difference between their re- 
ceipis and charges, and their allowances to alloca- 
tions. 

Avpirors of the Receipts, is an officer of the exche- 
2 who files the tellers bills, makes an entry of 

em, and gives the lord treaſurer a certificate of the 
money received the week before. He alſo makes de- 
bentures to every teller, before they receive any money 
and takes their accounts. He keeps the black book 
of receipts, and the treaſurer's key of the treaſury, 
1 teller's money locked up in the new trea- 

ry. 
AvpiTors of the Revenue, or of the exchequer, offi- 
cers who take the accounts of thoſe who collect the re- 
venues and taxes raiſed by parliament, and take the 
accounts of the ſheriffs, eſcheators, collectors, tenants, 
and cuſtomers, and ſet them down in a book, and per- 
fe them. 

AvpiToRs of the Preft and Impreſ}, officers of the ex- 
chequer, who take and make — the accounts of Ire - 
land, Berwick, the mint, and of any money impreſſed 
to any man forthe king's ſervice. They received pound- 
age on all accounts paſſed by them, which amounted 
to a prodigious ſum, eſpecially in time of war, But 
the office is now aboliſhed, and L. 7000 a year given to 
the incumbents. 

Avprrors Collegiate, Conventual, &c. officers for- 
merly appointed in colleges, &c. to examine and paſs 
their accounts. 

AUDITORES, in church hiſtory, See Avp1- 
ENTES. 

The auditores formed one branch of the Manichean 
ſect, which was divided into e/eff and auditors ; cor- 
reſponding, according to ſome writers, to c/ergy and 
laity ; an — to others, to the faithful and ca- 
techumens among the Catholics. By the Manichean 
rule, a different courſe of life was preſcribed to the 
ele& from that of the auditors. The latter might eat 
fleſh, drink wine, bathe, marry, traflic, poſſeſs eſtates, 
bear magiſtracy, and the like; all which things were 
forbidden to the elect. The auditors were obliged to 
maintain the ele, and kneeled down to aſk their bleſ- 
ſing. Beauſobre obſeryes, that the elect were eccle- 
ſiaſtics, and in general ſuch as made profeſſion of ob- 
ſerving certain counſels, called evangelic ; ſuch as the 
clergy and Monks; and they were called the perfet# by 
Theodoret. The auditors were the laity, and fo deno- 
minated, becauſe they heard in the church whilſt others 


taught and inſtructed. 


AUDITORIUM, in the ancient churches, was 
that part of the charch where the audicntes ſtood to 
hear and be inſtructed. 


The auditorium was that part now called avis ec- 
cleſie . 


Auditor 


wal 


In the primitive times, the church was ſo * See 


ſtrict in keeping the people together in that place, that Nav. 


the perſon who went from thence in ſermon- time was 
hea 1 by the council of Carthage to be excommuni- 
cated. 
AUDITORY, ſomething relating to the ſenſe of 
hearing. | 
AvuDpiToRy, or AUDIENCE, an aſſembly of people 
who attend to hear a perſon that ſpeaks in public. 


AUD 


AUDITORY is alſo uſed for the bench whereon a ma- 
giſtrate or judge hears cauſes. 

AvuDiToORY, in ancient churches. See AupiTto- 
RKRIUM. 

Aovirorr Paſſage, (meatus auditorius), in anato- 
my; the entrance of the ear. Sce ANATOMY, p. 763, 
n 141. 

Avpitrorr Nerves, See ANATOMY, p. 760. 

AUDRAN (Claude), a French engraver, the firſt 
of the cclebrated artiſts of that name, was the ſon of 
Lewis Audran, an officer belonging to the wolf - hun- 
ters in the reign of Henry IV. of France; and was 
born at Paris in 1592. He never mace any great pro- 
greſs in the art; fo that his ome are held in little or 
no eſtimation. Yet though he acquired no . 

tation by his own works, it was no ſmall to 

im to be the father of three great artiſts, Germain, 
Claude, and Girard; the laſt of whom has immorta- 
lized the name of the family for ever. Claude Audran 
retired from Paris to Lyons, where he reſided, and 
died in 1677. 

AuDRAN (Carl), a very eminent engraver, was bro- 
ther to the preceding, though ſome aſſert he was only 
his couſin-german, and was born at Paris in 1594. In 
his infancy be diſcovered much taſte, and a great diſ- 
poſition for the arts; and to perfect himſelf in engraving, 
which he appears to have been chiefly fond of, he went 
to Rome, where he produced ſeveral prints that did him 
great honour, At his return, he adopted that ſpecies 
of engraving which is performed with the graver — & 
He ſettled at Paris, where he died in 1674, with- 
out having ever been married. The Abbe Marolles, 
who always ſpeaks of this artiſt with great praiſe, at- 
tributes 130 prints to him: amongſt which, the annun- 
ciation, a middling-ſized plate, upright, from Anna- 
bale Carracci; and the 3 in a circle, from 
Domenichino, are the moſt eſteemed. In the car- 
ly part of his life he marked his prints with C, or 
the name of Carl, till his brother Claude publiſhed 
ſome plates with the initial only of his baptiſmal name; 
when, for diſtinction ſake, he uſed the letter K, or 
wrote his name Karl, with the K inſtead of the C. 

AuDRAn (Germain), the eldeſt fon of Claude, men- 
tioned in the preceding article but one, was born in 
1631 at Lyons, where his parents then reſided. Not 
content with the inſtructions of his father, he went to 
Paris, and perfe&ted himſelf under his uncle Carl; fo 
that, upon his return to Lyons, he publiſhed ſeveral 
prints which did great honour to his graver. His me- 
rit was in ſuch eſtimation, that he was made a mem- 
ber of the academy eſtabliſhed in that town, and choſ- 
en a profeſſor, He died at Lyons in 1710, and left be- 
hind bim four ſons, all artiſts; namely, Claude, Be- 
noiſt, John, and Louis. 

AupRAn (Claude), the ſecond of this name, and 
ſecond ſon to Claude abovementioned, was born at 
Lyons in 1629, and went to Rome to ſtudy paint- 
ing, where he ſucceeded ſo well, that at his return he 
was employed by Le Bran to afliſt him in the battles 
of Alexander, which he was then painting for the king 
of France. He was received into the Royal Academy 
in the year 1675, and died nnmarried at Paris in 
1684. His virtues, (ſays Abbe Fontenai) were as 
praiſe-worthy as his talents were great. M. Heineken 
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mentions this artiſt as an engraver, without ſpecifying Audran. 


AUD 


any of his works in that line. 

_ AvpRran (Girard, or Gerard), the moſt celebrated 
artiſt of the whole family of the Audrans, was the 
third ſon of Claude Audran mentioned in a precedin 
article, and born at Lyons, in 1640, He | 

from his father the firſt principles of deſign and engrav- 
ing; and following the example of his brother, he left 
Lyons and went to Paris, where his genius ſoon began 
to manifeſt itſelf, His reputation there brought him 
to the knowledge of Le Brun, who employcd bim to 
engrave the battle of Conſtantine, and the triumph of 
that emperor; and for theſe works he obtained apart- 
ments at the Gobelins. At Rome, whither he went 
for improvement, he is ſaid to have ſtudied under Carlo 
Maratti, in order to perfect himſelf in drawing; and 
in that city, where he reſided three years, he engraved 
ſeveral fine plates. M. Colbert, that great encourager 
of the arts, was ſo ſtruck with the beauty of Audran's 
works while he reſided at Rome, that he perſuaded 
Louis XIV. to recall him. On his return, he applicd 
himſelf aſſiduouſly to engraving; and was appointed 
engraver to the king, from whom he received great 
encouragement. In the year 1681 he was named coun- 
ſellor of the Royal Academy; and died at Paris in 
1703, He had been married; but left no male iſſue 
behind him. 


The great excellency of this artiſt above that of any Strutt', Die- 
ver was, that though he drew admirably % 


other en 
himſelf, yet he contracted no manner of his own ; but 
tranſcribed on copper ſimply, with great truth and 
ſpirit, the ſtyle of the maſter whoſe pictures he copied. 
On viewing his prints you loſe ſight of the engraver, 
and naturally ſay, it is Le Brun, it is Pouſſin, it is 
Mignard, or it is Le Sucur, &c. as you turn to the 
prints which he engraved from thoſe maſters, Let 
any one examine the battles above-mentioned from 
Le Brun, the Fall repay of the young Fyrrhus from 
Nicholas Pouſſin, the peſt from Mignard, and the mar- 
tyrdom of St Lawrence from Le Sneor, and then judge 
candidly of the truth of this obſervation, The fol- 
lowing judicious obſervations by the Abbé Fontenai, 
taken chiefly from M. Baſan, with ſome ſmall varia- 
tion and additions, will fully illuſtrate the merits of 
Gerard Andran. * This ſublime artiſt, far from con- 
ceiving that ſervile arrangement of ſtrokes, and the 
too frequently cold and affected clearneſs of the gra- 
ver, were the great eſſentials of hiſtorical engraving, 
ve worth to his works by a bold mixture of free 
2 and dots, placed together apparently without 
order, but with an inimitable degree of taſte; and has 
left to poſterity moſt admirable examples of the ſtyle 
in which grand compoſitions onght to be treated. His 
greateſt works, which have not a very flattering ap- 
pearance to the ignorant eye, arc the admiration of 
true connoiſſeurs and perſons of fine taſte. He ac- 
quired the moſt profound 1 of the art by the 
conſtant attention and ſtudy which he beſtowed upon 
the ſcience of deſign, and the frequent uſe he made of 
e from nature. This great man always knew 
ow to penetrate into the genius of the painter he 
copied from ; often improved upon, and ſometimes 
even ſurpaſſed him. Without exception, be was the 
moſt celebrated engraver that ever exiſted in the hiſto» 
422 rical 


AUD 


from his own deſizns, that manifeſted as much taſte 
as character and facility. But, in the battles of A. 
I:zander, he ſurpaſſed even the expectations of Le 
Brun himſelf,” Theſe conſiſt of three very large prints, 
length-ways, each conſiſting of four plates, which join 
together, from Le Brun, namely, the paſſage of the 
Granicus ; the battle of Arbela; Porns brought to A. 
lexander, after his defeat. To this ſet are added two 
more large prints, length- ways, on two plates each, alſo 
from Le Brun, as follow: Ale runder entering the tent 
of Darius; and The Triunphal :ntry of Alexander into 

abylon. The former was enyraved by Girard Ede- 
link, and the latter by Girard Audran, It is to be 
remarked of all theſe plates, that thoſe impreſſions 
are generally moſt eſteemed which have the name of 
Goyton the printer marked upon them.—The Peſt, 
from Peter Mignard, a large plate, length- ways, alſo 
deſerves particular notice, In the firſt impreſſions, the 
figure in the cloads is Jano with her peacock behind 
her; in the latter, the peacock is obliterated, and the 
wings of an angel are added to the figure, 

Aub (Benoit), the ſecond ſon of Germain Au- 
dran, was born at Lyons, in 1667, where he learn- 
ed the firſt principles of deſign and engraving under 
the inſtruction of his father. But ſoon after going to 
Paris, his uncle Girard Audran took him under his tui- 
tion; and Benoit fo greatly profited by his inftruc- 
tions, that though he never equalled the fublime ſtyle 
of his tutor, yet he deſervedly acquired great reputation. 
Nay, the Abbe Fontenai adds this eulogium : “ We ad- 
mire in his works a ſhare of thoſe beauties which we find 
in the engravings of the illuſtrious Girard,” He was 
honoured with the appellation of the King's engraver, 
and received the royal penſion, He was made an aca- 
demician, and admitted into the council in 1715. He 
died namarried at Louzouer, where he had aneſtate, in 
1721. His manner was founded on the bold clear ſtyle 
of his uncle. His outlines were firm and determined; 
his drawing correct; the heads of his figures are in 
general very expreſſive; aud the other extremities well 
marked, His works, when compared with thoſe of 
bis uncle, appear to want that mellowneſs and harmo- 
ny which are ſo conſpicuous in the latter; they are 
more dry; and the round dots with which he finiſhes 
his fleſh upon the lights are often too predominant. 
In his molt finiſhed plates, we find the mechanical part 
of the engraving extremely neat, and managed with 
great taſte and judgment. Among his neateſt prints 
may be reckoned that which repreſents Alexander ſick, 
drinking from the cup which his phyſician preſents to 
him; a circular plate, from Le Sueur. 

AupRAan (John), the third fon of Germain Au- 
Aran, was born at Lyons in 1667; and, after having 
received inſtructious from his father, went to Paris to 
perfect himſelf in the art of engraving under his uncle 
Girard Audran. At the age of 20 years, the genius 
of this great artiſt begun to diſplay itſelf in a ſurpriſ- 
ing manner; and his future ſucceſs was ſuch, that 
ju 1707, he obtained the title of engraver to the 
king, and had a penſion allowed him by his majeſty, 
with apartments in the Gobelins; and the following 
year he was made a member of the Royal Academy. 
He was Bo years of age before he quitted the graver; 
and near 90 when he died at his apartments aſſigned. 
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Audrin, ical line. We have ſeveral ſubjects which be — a 


point of merit. 


AVE 


him by the king. He left three ſons behind him; one Add 


of whom was alſo an engraver, as we ſhall ſee below, 
« The moſt maſterly and beſt prints of this artiſt (in 
Mr Strutt's opinion) are thoſe which are not ſo pleaſ- 
ing to the eye at firſt ſight. In theſe the etching 
conſtitares 2 great part; and he has finiſhed them in 
a bold rough ſtyle. The ſcientific hand of the maſter 
appears in them on examination. The drawing of the 
haman figure, where it is ſhewn, is correct. The 
heads are expreſſive and finely finiſhed ; the other ex- 
tremities well marked. He has not, however, equalled 
his uncle. He wants that harmony in the effect; his 
lights are too much and too equally covered; and there 
is not ſufficient difference between the ſtyle in which 
he has engraved his back grounds and his draperies. 
This obſervation refers to a fine print by him of Atha- 
liah, and fuch as he engraved in that ſtyle. At other 
times he ſeems almoſt to have quitted the point, and 
ſubſtirmed the graver. But here I think he has nct 
fo well e The effect is cold and ſilvery: ſee, 
for example, the Audromache from Sylveſtre. One of 
his beſt finiſhed prints, in this neat ſtyle, ſeems to me 
to be Cupid and F/j7che from Ant. Coypel.“ 

Aupran (Louis), the laſt ſon of Germain Au- 
dran, was born at Lyons in 1670; from whence he 
went to Paris, after the example of his brothers, to 
complete his ſtudies in the ſchool of his uncle Girard. 
He died ſuddenly at Paris in 1712, before he had 
produced any great number of prints by his own hand. 
He alliſted, it is preſumed, his brothers in their more 
extenſive works. Among the moſt eſteemed prints 
by this artiſt are the ſeven atts of mercy, on ſeven mid- 
dling- ſized plates, length- ways, from Sebaſtian Bourdon. 
AupRAN (Benoit), the ſecond engaver of that 
name, was the fon of John Audran, and nephew to 
the ſormer Benoit; and was alſo eſtabliſhed at Paris. 
He engraved bur a few plates. It is neceſſary, how- 
ever, to be careful not to confound him with his uncle. 
But a little attention will eaſily prevent this miſtake ; 
for the ſecond Benoit is vaſtly inferior to the firſt in 
We have ſome few portraits by this 
artiſt; and among other plates, th? deſcent from the 
croſs, from a picture of Pouſſin. 

AVEIRO, a conſiderable city of Portugal, ſeated 
near the head of a ſmall gulf formed by the tide at the 
mouth of the river Vouga. This river forms a ſmall 
haven with a bar, over which veſſels may paſs that do 
not draw above eight or nine feet water, The city 
ſtands in a long plain, well watered, and very fertile, 
This plain is nine miles broad, from Porto to Coimbro; 
and is bounded on the eaſt by a chain of mountains 
called Sara d' Alceba, which reach from the one town 
to the other, Near this city there is ſalt made in ſuf- 
ficient quantity to ſerve two or three provinces, Here 
is a remarkable nunnery, where none are received but 
the daughters of the ancient nobility. The inhabitants 
of Aveiro have the ſingular privilege, that no ſtranger 
whatever can paſs a night there without leave of the 
magiſtrate. W. Long. 9. 8. N. Lat. 40. 30. 

AVELLANE, in heraldry, a crofs, the quarters 
of which ſoinewhat reſemble a filbert-nut. Sylvanus 
Morgan ſays, that it is the croſs which enſigns the 
mound of authority, or the ſovereign's globe. 

AVELLINO, a city of Italy, in the kingdom of 
Naples, with a biſhop's ſce. It was almoſt ruined by 

au 


Avelline. 


by Cavalier Coſimo. 


AVE 


pretty conſiderable place, extending a mile in length 


Avcua. down the deelivity of a hill, with ugly ſtreets but to- 


lerable houſes. The charches have nothing to recom- 
mend them, being crowded with monſtrous ornaments 
in a barbarous ſtyle, which the Neapolitans ſeem to 
have borrowed from the Spaniards. The cathedral is 
2 poor building, in a' wretched ſnuation, wich little to 
attract the eye, The good people here need not run 
to Naples to ſce the blood of St. Janwarins ; for they 
have a ſtatne of St Lawrence, with a phial of his 
blood, which for eight days in Auguſt entertains them 
with a ſimilar miraculons liquefation. Their only edi- 
fice of note is a public granary, of the Compolite or- 
der, adorned with antique ſtatues, and a very elegant 
bronze one of Charles II. of Spain, while a boy, caſt 
The number of inhabitants a- 
mounts to 8000, ſome ſay 10,000. The biſhop's re- 
venue is abont 6000 ducats (L. 1125) a- year. The 
magiſtracy conſiſts of a Syndic and four Eletti, all 
annual; which offices are engroſſed by a certain num- 
ber of familics of ſome diſtinction, that neither inter- 
marry nor aſſociate with the reſt of the burghers. There 
is a confiderable manufacture of cloth here of various 
qualities and colours, but chiefly blue, Many wealthy 
merchants have a concern in this buſineſs, ſome with a 
capital of eighty thoufand ducats (L. 15,000). The 
poor wotnen who ſpin the wool muſt work very hard 
to earn above four grana a-day. The ſecond article of 
trade is maccaroni and paſte of many kinds, which be- 
ing of an excellent quality, are in high repute all over 
the country. Wooden chairs are alſo made and ſold 
Here in 8 quantities. Avellino abounds with pro- 
viſions of every ſort; cach ſtreet is ſupplied with whole- 
ſome water; the wine is bur indifferent. The ſoil of 
this diſtrict, which conſiſts chiefly of volcanic ſubſtan- 
ces, produces little corn, but fruit in abundance, of 
which the apple is deſervedly held in great eſteem, 
The moſt profitable, however, of all its fruit- trees is the 
hazel. Nut buſhes cover the face of the valley, and in 
good years bring in a profit of ſixty thouſand ducats 
(1. 11,250). The nuts are moſtly of the large roand 

pecies of filbert, which we call Spaniſh. Theſe buſhes 
were originally imported into Italy from Pontus, and 
known among the Romans by the appellation of Nux 
Pontica, which in proceſs of time was changed into 
that of Nux Avellana, from the place where they had 
been propagated with the greateſt ſucceſs, The pro- 
prictors plant them in rows, and by dreſſing, form them 
into large buſhes of many ſtems, Every year they re- 
freſh the roots with new earth, and prune off the ſtrag- 
gling ſhoots with great attention. 

AVE-MARIA, the angel Gabriel's ſalutation of 
the Virgin Mary, when he brought her the tidings of 
the incarnation. It is become a prayer or form of de- 
votion in the Romiſh church. Their chaplets and ro- 
ſaries are qi vided into ſo many ave-marizs, and ſo many 
pater-noſters, to which the Papiſts aſcribe a wonderful 
efficacy. 

AVENA, oars: A genus of the dizynia order, 
belonging to the triandria claſs of plants; and in the 
natural method ranking under the 4th order, Gramina. 
The calyx has a double valve, and rhe awn on the 
back is contorted, The ſpecies are 13; x of them 
natives of Britain: viz. 1, The nuda, or naked oats, 


( oy J 


Avellino an earthquake in 1694. It is, however, at preſent a 


AVE 

2. The fatua, or bearded oat-graſs. 3. The'praten- 
ſis, or meadow oat-graſs. 4. The pubeſcens, or rough 
oat-graſs. 5. The elatior, or tall oat-grals. 6. The 
flaveſcens, or yellow oat-graſs. It is remarkable, that 
the native place of the ſativa, or common oat, cultiva- 
ted in our fields, is almoſt totally unknown. Anſon 


ſays, chat he obſerved it growing wild or ſpontaneouſly. 


in the ifland of Juan Fernandez. But a vague obſer- 
vation from an author of that kind is not to be depend- 
ed on. For the culture, fee AGRICULTURE, n 137. 

Oats are an article of the materia medica. Gruels 
made from them have a kind of ſoft mucilaginous qua- 
lity ; by which they obtund acrimonious humours, and 
prove uſeful in inflammatory diſeaſes, coughs, hoarſe- 
neſs, and exulcerations of the fauces. 

AVENACEOUS, ſomething belonging to or parta- 
King of the nature of oats. 

AVENAGE, in law, a certain quantity of oats paid 
y 4 a tenant to a landlord, inſtead of rent or ſome other 

uties. 

AVENCHE, an ancient city of Switzerland, in the 
canton of Bern, formerly the capital of all Switzerland, 
but now ſhows its former greatneſs only by its ruins. 
E. Long. 7. 7. N. Lat. 46. 50. 
 AVENES, a ſmall but ſtrong town in French Flan- 
ders, in the county of Hainalt, ſeated on the river 
Theſpes. It contains about 2500 inhabitants ; but the 
houſes are wretchedly built, and the ſtreets irregular. 
It was fortified by M. Vauban in a ſtrong regular man- 
ner. About this place are a prodigious number of 
white ſtones proper for building, and uſed by ſculptors 


ſor ſtatues : they are known by the name of Stones of 


Avenes, E. Long. 3. 40; N. Lat. 50. 10. 

AVENIO, an ancient town of the Cavares, and one 
of the moſt opulent in Gallia Narbonenſis; now Avie- 
non, in Provence, See AVIGNON. 

AVENOR, an officer belonging to the king's ſtables, 
who provides oats for the horſes. He acts by warrant 
ſrom the maſter of the horſe, 

AVENS, in botany, See CARIOPHILLUS. 

AVENTINE (John, author of the Annals of Ba- 
varia, was born of mean parentage, in the'ycar 1466, 
at Abenſperg in the country juſt named, He ſtudied 
firſt at Ingoldſtadt, and afterwards in the univerſity of 
Paris, In 1503, he privately 4 * eloquence and 
poetry at Vienna; and in 1507, he publicly taught 
Greek at Cracow in Poland. In 1509, he rob lectures 
on ſome of Cicero's pieces at Ingoldſtadt; and in 1512, 
was appointed to be preceptor to prince Lewis and 
prince Erneſt, ſons of Albert the Wiſe, duke of Ba- 
varia; and travelled with the latter of thoſe two princes. 
After this he undertook to write the Annals of Bava- 
ria, being encouraged by the dukes of that name, who 
ſettled a penſion upon him, and gave him hopes that 
they would defray the charges of the book. This work, 
which gained its author great reputation, was firſt pub- 
liſhed in 1554, by Jerome Zeiglerus, profeſſor of 
poctry in the univerſity of Ingoldſtadt ; and afterwards 


at Braſil in 1590, by Nicholas Ciſner. An affront which 
Aventine received in the year 1529, ſtuck by bim all 


the reſt of his life : he was forcibly taken out of his 
ſiſter's hoaſe at Abenſperg, and hurried to a jail ; tlic 
true cavſe of which violence was never known : but jt 
would probably have been carried to a much preater 
length, had not the Drke of Bavaria interpoſed, and 

laken 
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Aventine. 
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Avertious taken this learned man into his protection. 
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Mr Bayle 
remarks, that the incorable melancholy which from this 
poſſeſſed Aventine, was ſo far from determining 
him tolead a life of celibacy, as he had done till he was 
64, that it induced him perhaps to think of marrying. 
The violence of his new fon was not, however, 

reat, but that it ſuffered him to adviſe with two of his 

riends, and conſult certain paſſages of the bible rela- 
tive to marriage. The reſult was, that it was beſt for 
him to marry ; and having already loſt too much time, 
conſidering his age, he took the firſt woman he met 
with, who happened to be his own maid, ill-tempered, 
ugly, and extremely poor. He died in 1534, aged 68; 
leaving one daughter, who was then but two months 
old, He had 13 who died before. 

AVENTINUS Mons, one of the ſeven hills on 
which ancient Rome ſtood. The origin of the name 
Aventinus is uncertain; but this hill was alſo called 
Murcins, from Murcia the goddeſs of ſloth, who had 
a little chapel there ; and Coli Diane, from the temple 
of Diana; likewiſe Remoninus, from Remus, who wanted 
to build the city and who was buried there. It was tak- 
en within the compaſs of the city by Ancus Marcius. 
To the caſt it had the city walls; to the ſouth the Cam- 
pus Figalinus ; to the welt, the Tiber; and to the north, 
Mons Palatinus, in circuit two miles and a quartcr. 

AVENTURE, in law-books, means a miſchance 
cauſing the death of a perſon without felony. 

AVENUE, in gardening, a walk planted on each 
ſide with trees, and leading to an houſe, garden-gate, 
2 &c. and generally terminated by ſome diſtant 
object. 

All avenues that lead to a houſe ought to be at 
leaſt as wide as the whole front of the houſe, if wider 
they are better ſtill; and avenues to woods and pro- 
ſpects ought not to be leſs than 60 feet wide. The 
trees ſhould not be planted nearer to one another than 
FH feer, eſpecially if they are trees of a ſpreading 

ind; and the ſame ought to be the diſtance, if they 
are for a regular grove. 

The trees moſt proper for avennes with us, are the 
Engliſh elm, the lime, the horſe-cheſnut, the common 
cheſnut, the beach, and the abele. The Engliſhelm 
will do in all grounds, except ſuch as are very wet and 
ſhallow ; and this is preferred to all other trees, be- 
cauſe it will bear cutting, heading, or lopping in. an 
manner, better than moſt others. The rough or ſmoot 
Dutch elm is approved by ſome, becauſe of its quick 
growth; this is a tree which will bear removing very 
well, it is alſo green almoſt as ſoon as any plant what- 
ever in ſpring, and continues ſo as long as any, and it 
makes an incomparable hedge, and is preferable to all 
other trees for lofty eſpaliers. The lime is valued for 
its natural growth and fine ſhade. The horſe-cheſnat 
is proper for all places that are nor too mach expoſed 
to rough winds, The common cheſnut will do very 
well in a ſoil; and riſes to a conſiderable height, 
when planted ſomewhat cloſe; though, when it ſtands 
ſingle, it is rather inclined to ſpread than to grow tall. 
The beech is a beautiful tree, and naturally grows well 
with us in its wild ſtate; but it is leſs to be choſen for 
avenues than the before-mentioned, becauſe it does not 
bear tranſplanting well, but it is very ſubject tomiſcarry. 
Laſtly, the abele is fit for any ſoil, and is the quickeſt 
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grower of any foreſt- tree. It ſeldom fails in tranſ- Atenzeer. 
planting; and ſucceeds very well in wet foils, in which 
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the others are apt to fail. The oak is but little uſed 
for avenues, becauſe of its flow growth. 

The old method of planting avenues was with re- 
gular rows of trees, and this Ah been always kept to 
till of late: but we have now a much more magnifi- 
cent way of planting avenues ; this is by ſetting the 
trees in clumps, or platoons, making the openin 
much wider than before, and placing the clumps o 
trees at about 300 feet diſtant from one another. In 
each of theſe clumps there ſhould be planted either ſe- 
ven or nine trees; but it is to be obſerved, that this is 
only to be practiſed where the avenue is to be of ſome 
conſiderable length, for in ſhort walks this will not ap- 
pear io ſlightly as ſingle rows of trees. The avenues 
made by clamps are fitteſt of all for parks. The trees 
in each clump ſhould be planted about 30 feet aſunder ; 
and a trench ſhould be thrown ap round the whole 
clamp, to prevent the deer from coming to the trees to 
bark them. 

AVENZOAR, ABU MERWAN ABDALMALEC EIN 
ZOHR, an eminent Arabian phyſician, flouriſhed about 
the end of the eleventh or the beginning of the twelfth 
century. He was of noble im, and born at Se- 


0 
ville, che capital of Andaluſia, where he exerciſed his 
profeſſion with great reputation. His ndfather 
and father were both phyſicians. The large eſtate 
he inherited from his anceſtors, ſet him above prac- 
tiſing altogether for gain: he therefore took no fees 
from the poor, or from artificers, though he refuſed 
not the preſents of princes aud great men. His li- 
berality was extended even to his enemies; for which 
reaſon he uſed to ſay, that they hated him not for any 
fault of his, but rather out of envy. Dr Friend writes, 
that he lived to the age of 135; that he began to prac- 
tiſe at 40, or (as others ſay) at 20; and had the ad- 
vantage of a longer experience than almoſt any one 
ever had, for he enjoyed perfect health to his laſt hour. 
He left a ſon, known alſo by the name of En Zobr, 
who followed his father's profeſſion, was in great fa- 
vour with Al Manzar emperor of Morocco, and wrote 
ſeveral treatiſes of phyſic. 

Avenzoar was N with Averroes, who, ac- 
cording to Leo Africanus heard the lectures of the 
former, and learned phyſic of him; this ſeems the 
more probable, becauſe Averroes more than once gives 
Avenzoar a very high and deſerved encomium, calling 
him admirable, glorious, the treaſure of all knowledge, 
and the moſt ſupreme in phyſic from the time of Galen to 
his own. Avenzoar, notwithſtanding, is by the genera- 
lity of writers reckoned an empiric: But Dr Friend 
obſerves, that this character ſnits him leſs than any of 
the reſt of the Arabians. He was bred, continues 
that author,“ in a ies! family, his father and 
grandfather being both practitioners, whom he always 
remembers with great gratitude and honour. We have 
his own teſtimony that he had a regular education ; and 
that he not only learned what properly belongs to a 


phyſician, but, out of a great deſire of knowledge, 

every thing beſides which relates to pharmacy or ſur- 

ery.” Dr Friend afterwards obſerves, ** that he was 

averſe to quackery, and rejects the idle ſuperſtitions of 

aſtrologers; and throughout all his work profeſles * 
c 


Average ſelf ſo much of the dogma 


Avernus. great deal of reaſoning about 
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tical or rational ſect, which 
was directly oppoſite to the empirical, that he has a 
e cauſes and ſymp- 
toms of diſtempers; and as in his theory he chiefly, if 
not only, follows Galen, ſo he quotes him upon all oc- 
caſions, oftener than the reſt of the Arabians do. 
Notwithſtanding he is ſo Galenical, there are ſeveral 
particularsin him which ſeldom or never occur in other 
authors; and there are ſome caſes which he relates 
from his own experience, which are worth peruſing.” 


He wrote a book entitled, Tayaſir fi'/madawit w'al- 


tadbir, i. e.. The method of preparing medicines and 
diet:“ which is much eſteemed. This work was tranſ- 
lated into Hebrew, in the year of Chriſt 1280, and 
thence into Latin by Paravicius, whoſe verſion has had 
ſeveral editions. The author added a ſupplement to 
it, under the title of Jamẽ, or a Collection. He alſo 
wrote a treatiſe Fi*'/adwiyat wa'laughdiyat, i. e. Of 
Medicines and Food; wherein he treats of their qua- 
lities. 
AVERAGE, in commerce, ſignifies the accidents 
and misfortunes which happen to ſhips and their car- 
goes, from the time of their loading and failing to 
their return and unloading ; and is divided into three 
kinds, 1. The ſimple or particular average, which 
conſiſts in the extraordinary expences incurred for the 
ſhip alone, or for the merchandizes alone, Such is the 
Joſs of anchors, maſts, and rigging, occaſioned by the 
common accidents at ſea ; the damages which happen 
to merchants by ſtorm, prize, ſhipwreck, wet, or rot- 
ting ; all which muſt be borne and paid by the thing 
which ſuffered the damage. 2. The large and common 
average, being thoſe expences incurred, and damages 
ſuſtained, for the common and ſecurity both of 
the merchandizes and veſſels, conſcquently to be borne 
by the ſhip and cargo, and to be regulated upon the 
whole. Of this number are the goods or money 
given for the ranſom of the ſhip and cargo, things 
thrown overboard for the ſafety of the ſhip, the ex- 
nces of unloading for entering into a river or har- 
r, and the proviſions and hire of the ſailors when 
the ſhip is put under an embargo. 3. The ſmall ave- 
rages, which are the expences for towing and piloting 
the ſhip out of or into harbours, creeks or rivers, one- 
third of which muſt be charged to the ſhip, and two- 
thirds to the cargo. 

AVERAGE is more particularly uſed for a certain 
contribution that merchants make proportionably to their 
loſſes, who have had their s caſt into the ſea in 
the time of a tempeſt. It alſo ſignifies a ſmall duty 
which thoſe merchants, who ſend goods in another 
man's ſhip, pay to the maſter for his care of them 
over and above the freight, Hence it is expreſſed in 
the bills of lading, paying ſo much freight for the 
faid goods, with primage and average accuſtomed, 
AVERDUPOIS. See AvoizDuPOls. 

AVERNUS, a lake of Campauia in Italy, near 
Baiz, famous among the ancients for its poiſonous 
qualities. It is deſcribed by Strabo as lying within 
the Lucrine bay, deep and darkſome, ſurrounded with 
ſteep banks that hang threatening over it, and only 
acceſſible by the narrow paſſage through which you 
fail in. Black aged groves ſtretched their bonghs over 
the watry abyſs, and with impenetrable foliage exclud- 
cd almoſt every ray of wholeſome light; mephitic 
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vapours aſcending from the hot bowels of the carth, Avernes, 
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being denicd free e to the upper atmoſphere, 
floated along the Arm. in poi 4] miſts, Theſe 
circumſtances produced horrors fit for ſach gloomy 
deities; a colony of Cimerians, as well ſuited to the 
rites as the place itſelf, cut dwellings in the boſom of 
the ſurrounding hills, and officiated as prieſts of Tar- 
tarus, Superſtition always delighting in dark ideas, 
early and cagerly ſcized upon this ſpot, and hither ſhe 
led her trembling votaries to celebrate her diſmal or- 

ies; here ſhe evoked the manes of departed heroes 
ere ſhe offered ſacrifices to the gods of hell, and at- 
tempted to dive into the ſecrets of futurity. Poets 
enlarged upon the popular theme, and painted its aw- 
ful ſcenery with the ſtrongeſt colours of their art. Ho- 
mer brings Ulyſſes to Avernus, as to the mouth of the 
infernal abodes; and in imitation of the Grecian bard, 
Virgil conducts his hero to the ſame ground. Who- 
ever ſailed thither, firſt did ſacrifice; and endeavoured 
to propitiate the infernal powers, with the aſſiſtance of 
ſome prieſts who attended upon the place, and directed 
the myſtic performance. Within, a fountain of pure 
water broke out juſt over the ſea, which was fancied 
to be a vein of the river Styx; near this fountain was 
the oracle, and the hot waters frequent in thoſe parts 
were ſuppoſed to be branches of the burning Phlege- 
thon, The poiſonous effluvia from this lake were ſaid 
to be ſo ſtrong, that they proved fatal to birds endea- 
vouring to fly over it. Virgil aſeribes the exhalation 
not to the lake itſelf, but to the cavern near it, which 
is called Avernus, or Cave of the Sibyl, and through 
which the poets feigned a deſcent to hell, Hence the 
proper name of the lake is Lacus Averni, the © lake 
=_ the cavern,” as it is called by ſome ancient au- 

ors. 

The holineſs of theſe ſhades remained unimpeached 
for many ages: Hannibal marched his army to offer 
incenſe at this altar; but it may be ſuſpected he was 
led to this act of deyotion rather by the hopes of ſur- 
priſing the garriſon of Pateoli, than by his piety. Af- 
ter a long reign of undiſturbed gloom and celebrity, 2 
ſudden glare of light was let in upon Avernus; the 
horrors were diſpelled, and with them vaniſhed the 
ſanity of the lake; the axe of Agrippa brought its 
foreſt to the ground, diſturbed its ſleepy waters with 
ſhips, and gave room for all its malignant effluvia to 
eſcape. The virulence of theſe exhalations, as deſcrib- 
ed by ancient authors, has appeared ſo very extraor- 
dinary, that modern writers, who know the place in a 
clearcd ſtate only, charge theſe accounts with exagge- 
ration: but Mr Swinburn thinks them entitled to more 
reſpect; for even now, he obſerves, the air is feveriſh 
ph dangerous, as the jaundiced faces of the vine-dreſ- 
ſers, who have ſucceeded the Sibyls and the Cimme- 
rians in the poſſeſſion of the temple, moſt rue fully teſti- 
fy. Boccaccio relates, that during his refidence at 
1 Neapolitan court, the ſurface of this lake was ſud- 
denly covered with dead fiſh, black and finged, as if 
killed by ſome ſubaqueous eruption of fire, : 

At preſent the lake abounds with tench ; the Lu- 
erine with eels. The _ of fortune in theſe lakes, 
is ſingular: In the ſplendid days of imperial Rome 
the Lucrine was the choſen ſpot for the brilliant par- 
ties of pleaſure of a voluptnous court ; now, a ſlimy 
bed of ruſhes covers the ſcattered pools of this * 

au- 
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Averihos, beautiful ſheet of water; while the once duſky Aver- 
roo nas is clear and ſerene, offering a molt alluring ſurface 


and charming ſcene for ſimilar amoſements, Oppolite 
ta the temple is a cave uſually ſtyled the Sybil's grotto; 


bat apparently more likely to have been the mouth of 


4 communication between Cuma and Avernus, than 
the abode of a propheteſs ; eſpecially as the ſybil is 
poſitively ſaid by hiſtorians to have dwelt in a cavern 
under the Cumean citadel. 

AVERRHOA in botany; A genus of the decan- 
(ria order, belonging to the pentagynia claſs of plants; 


and in the natural method ranking under the 14th or- 


der, Gruinales The calyx has 5 leaves, the petals are 
5, opening at top; and the apple or fruit is penta- 
gonous, and divided into 5 cells, There are 3 ſpecies, 


viz. the blimbi, the carambola, and the acida, all na- 
tives of the Indies. 


* Tran/. The ſecond of theſe, the carambola, called in Bengal 
vol. 75. 


part 2. 


the camrue or camrunga, is remarkable for poſſeſſing a 
power ſomewhat ſimilar to thoſe ſpecies of Mimola 


which are termed /enſitive plants; its leaves, on being 
touched, moving very perceptibly. 
moving faculty extends to the branches; but from the 


In the mimoſa the 


hardneſs of the wood, this cannot be expected in the 
camrunga, The leaves are alternately pinnated, with 
an odd one; and in their moſt common polition in the 
day-time are horizontal, or on the ſame plane with the 
branch from which they come out, On being touch- 
ed, they move themſelves downward, ſrequently in ſo 
great a degree that the two oppoſite almoſt touch one 
another by their under ſides, and the young ones 
ſometimes either come into contact or even paſs cach 
other. The whole of the leaves of one pinna move by 
ſtriking the branch with the nail of the 1 or other 
hard Koſtance; or cach leaf can be moved ſingly, by 
making an impreſſion that ſhall not extend beyond that 
leaf. In this way the leaves of one fide of the pinna 
may be made to move, one after another, whilſt the 
oppoſite continue as they were ; or you may make 
cham move alternately, or in ſhort in any order you 
pleaſe, by touching in a proper manner the leaf you 
wiſh to put in motion, But if the impreſſion, al- 
though made on a ſingle leaf, be ſtrong, all the leaves 
on that pinna, and ſometimes on the neighbouring 
ones, will be affected by it. Notwithſtauding this ap- 
parent ſenſibility of the leaf, however, large inciſions 
may be made in it with a pair of ſharp ſciſſars, with- 
out occaſioning the ſmalleſt motion; nay, it may even 
be cut almoſt entirely off, and the remaining part ſtill 
continue unmoved, when by touching the wounded 
leaf with the finger or poiut of the ſciſſars, motion 
will take place as it no injury had been offered. The 
reaſon of this is, that although the leaf be the often- 
üble part which moves, it is in fact entirely paſſive, 
and the petiolas is the ſeat both of ſenſe and action: 
for although the leaf may be cut in picces, or ſqueezed 
with great force, provided its direction be not changed 
without any motion being, occaſioned; yet if the im- 
preſſion on the leaf be made in ſuch a way as to affect 
the petiolus, the motion will take place. When, 
therefore, it is wanted to confine the motion to a ſingle 
leaf, you either tonch it ſo as only to affect its own 
petiolus, or withont meddling with the leaf, touch the 
petiolus with any ſinall-pointed body, as a pin or knife. 
By compreſſing the uwwverſal petiolus near the place 
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where a partial one comes out, the leaf moves in,z ſew Averrhos, 
ſeconds in the ſame manner as if you had touched the 
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partial petiolus. 

Whether the impreſſion be made by puncture, per- 
cuſſion, or compreſſion, the motion docs not inſtantly 
follow ; generally ſeverai ſeconds intervene, and then 
it is not by a jirk, but regular and gradual. After- 
wards, when the leaves return to their ſormer ſitua- 
tion, Which is commonly a quarter of an hour or 
leſs, it is in ſo flow a manner as to be almoſt imper- 
ceptible. | 

On ſticking a pin into the univerſal petiolus at its 
origin, the leaf next it, which is always on the outer 
ſide, moves firſt; then the firſt leaf on the oppoſite 
ſide, next the ſecond leaf on the outer, and ſo on, 
But this regular progreſlion ſeldom continues through- 
our ; for the leaves on the outer ſide of the pinna ſeem 
to be affected both more quickly, and with more ener- 
gy, than thoſe of the inner; fo that the fourth leaf on 
the outer fide frequently moves as ſoon as the third on 
the inner; and ſometimes a leaf, eſpecially on the in- 
ner ſide, does not move at all, whilſt thoſe above and 
below it are affected in their proper time. Sometimes 
the leaves at the extremity of the petiolus move ſooner 
than ſeveral others which were nearer the place where 
the pin was put in. On making a compreſſion with a 
pair of pincers on the univerſal petiolus, between any 
two pair of leaves, thoſe above the con pre ſſcd part, or 
nearer the extremity of the petiolus, move ſooner than 
thoſe under it, or nearcr the origin ; and frequently 
the motion will extend upwards to the extreme leaf, 
whilſt below it perhaps docs not go farther than the 
neareſt pair. If the leaves happen to be blown by the 
wind againſt one another, or againſt the branches, 
they are frequently put in motion ; but when a branch 
is moved gently, cither by the hand or the wind, with- 
out ſtriking againſt any thing, no motion of the leaves 
takes place, | 

When left to themſclves in the day-time, ſhaded 
from the ſun, wind, rain, or any diſturbing cauſe, the 
appearance of the leaves is different from 2 of other 
pinnated plants. In the laſt a great uniformity ſub- 
liſts in the reſpective poſition of the leaves on the pin- 
na; but here ſome will be ſcen on the borizontal 
plane, ſome raiſed above it, and others fallen under it ; 
and in an hour or fo, without any order or regularity 
which can be obſerved, all theſe will have changed 
their reſpective poſitions. | 

Cutting the bark of the branch down to the wood, 
and even ſeparating it about the ſpace of half an inch 
all around, fo as to ſtop all communication by the veſ- 
ſels of the bark, docs not for the firſt day affect the 
leaves, either in their polition or their aptitude for mo- 
tion. In a branch, which was cut through in ſuch a 
manner as to leave it ſuſpended only by a little of the 
bark no thicker than a thread, the leaves next day did 
not riſc ſo high as the others; but they were green and 
freſh, and, on being touched, moved, but in a much 
leſs degree than formerly. 

After-ſun-ſet the leaves go to fleep, firſt moving 
down ſo as to touch one another by their under ſides ; 
they thereſore perform rather more extenſive motion 
at night of themſelves than they can be made to do in 
the day-time by external impreſſions. With a convex 
lens the rays of the ſun may be collected on a leaf, fo 

as 
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Avecrzocs. 43 to barn a hole in it, without occaſioning any mo- 


tion. But upon trying the experiment on the petio- 


Aver ſion. Ius, the motion is as quick as if from ſtrong percuſſion, 


although the rays be not ſo much concentrated as to 
caſe pain when applied in the degree on the 
back of the hand. The leay Very faſt from 
the electrical ſhock, even althoꝶ gentle one. 

AVERROES, one of the mo philoſophers 
that ever appeared _—_ the Arabians, flonriſhed at 
the end of the 11th and beginning of the 12th centu- 
ry, He was the ſon of the high-prieſt and chief 
judge of Corduba in Spain: he was educated in the 
univerſity of Morocco ; and ſtudied natural philoſophy, 
medicine, mathematics, law, and divinity. After the 
death of his father, he enjoyed his poſts ; but notwith- 
ſtanding his being exceeding rich, his liberality to men 
of letters in nece Ys whether they were bis friends or 
kis enemics, made him always in debt. He was after- 
wards ſtripped of all his poſts, and thrown into priſon, 
for hereſy ; but the oppreſſions of the judge who ſuc- 
ceeded him, cauſed him to be reſtored to his former 
employments, 

He died at Morocco in the year 1206. He was 
exceſſively fat, though he eat but once a- day. He ſpent 
all his nights in the ſtudy of philoſophy ; and when he 
was fatigued, amuſed bimſelf with reading poetry or 
hiſtory, He was never ſeen to play at any game, or 
to partake in any diverſion, He was extremely fond 
of Ariſtotle's works, and wrote commentarieson them ; 
whence he was ſtyled, The commentator, by way of emi- 
nence, He likewiſe wrote a work on the whole art of 
phyſic, and many amorons verſes ; but when he grew 
nd, he threw theſe laſt into the fire. His other poems 
are loſt, except a ſmall piece, in which he ſays, © That 
when he was young, he acted againſt his reaſon ; but 
that when he was in years, he followed its dictates ;” 
upon which he utters this wiſh ; “ Would to God I 
had been born old, and that in my youth I had been 
ja a ſtate of perfection! As to 3 his opinions 
were, that Chriſtianity is abſurd; Judaiſm, the religion 
of children ; Mahometaniſm, the religion of ſwine. 

AVERROISTS, a ſect of peripatetic philoſophers, 
who appeared in Italy ſome time before the reſtoration 
of learning, and attacked the immortality of the foul, 
They took their denomination from AvERRoOEs, the 
celebrated interpreter of Ariſtotle (29 the preceding 
article), from whom they borrowed their diſtinguiſhing 
doctrine. 

The Averroiſts who held the ſoul was mortal, ac- 
-ording to reaſon or philoſophy, yet pretended to ſub- 
mit to the Chriſtan theology, which declares it im- 
mortal. But the diſtinction was held ſuſpicious ; and 
this divorce of faith from reaſon was rejected by the 
doctors of that time, and condemned by the laſt coun- 
ci] of the Lateran under Leo X. 

AVERRUNCI (pe1) ; certain gods, whoſe buſineſs 
it was, according to the Pagan theology, to avert miſ- 
fortunes. Apollo and Hercules were of the number of 
theſe gods, among the Greeks ; and Caſtor and Pollux, 
2mong the Romans. 

AVERSA, a town of Italy, in the kingdom of Na- 
ples, with a biſhop's ſee. It is ſituated in a very fine 
plain, in E. Long. 14. 20. N. Lat. 41, o. 

AVERSION, according to Lord Kames, is oppoſed 


to afetion, and not to deſire, as it commonly is. We 
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have an aſfection to one perſon ; we have an averſion to Avert! 


another : the former diſpoſes us 20 do good to its ob- 
ject, the latter to do ill. 

AVERTI, in horſemanſhip, is applied to a regular 
ſtep or motion enjoined in the leflogs. In this ſenſe 
they lay pas averte, ſometimes pas ecout?, and pas d*ecole, 
which all denote the ſame, The word is mere French, 
and ſignifies adviſed, 

AVES, one of the Caribbee iſlands, 451 miles ſouth 
of Porto Rico, with a good harbour for carcening of. 
ſhips. It is ſo called from the great number of birds 
that frequent it. There is another of the ſame name 
lying to the northward of this, in N. Lat. 15.0.; and 
a third near the eaſtern coaſt of Newfoundland, iu N. 
Lat. 50. 5. 

Aves, Birds, the name of Linnæus's ſecond claſs of 
animals. See Zoorogy, n“ 8. and OrxxtTRoLOGY, 

AV ESBURY, (Robert), an Engliſh hiſtorian, of 
whom little more is known than that he was keeper 
of the regiſtry of the court of Canterbury in the reign 
of Edward III. and conſequently that he lived in the 
14th century. He wrote, Memorabilia geſta magnifici 
regis Anglia domini Edwardi tertii poſl congueſium, Pro- 
cerumgue ; tattis primitus quibuſdam geſlis de tempore 
patris ſui domini Edwardi ſecundi, que in regni An- 
gliæ, Scotiæ, et Francie, acin Aquitannia et Britannia, 
non humana ſed Dei potentia, contigerunt, per Robertum 
de Aveſbury. This hiſtory ends with the battle of Poic- 
tiers, about the year 1356. It continued in manu- 
ſcript till the year 1720, when it was printed by the 
induſtrious Thomas Hearne at Oxford, from a manu- 
ſcript belonging to Sir Thomas Scabright. It is now 
become very ſcarce, 

AVEZZANO, a town of Italy in the kingdom of 
Naples in the Farther Abruzzo. It is built on an al- 
moſt imperceptible declivity, one mile from the lake 
of Ceclano, to which an avenue of poplars leads from 
the baronnial caſtle. This edifice ſtands at a little di- 
ſtance from the town, is ſquare, and flanked with towers; 
it was erected by Virginio Orſini, to which family this 
and many other great lordſbips belonged, before they 
were wreſted from them in times of civil war, and 
transferred to the Colonnas, Avezzano was founded 
in 860, and contains 2700 inhabitants, and two reli- 
gious communities within its walls, which are indeed 
in a ruinous condition. The houſes are in general 
mean; but there are ſome large buildings and opulent 
families of the claſs of gentlemen, not poſſeſſed of fees 
held in capite. | 

AGUE, a territory of Normandy in France, which 
gives title to a viſcount. It extends from Falaiſe and 
Argenton as far as the ſea, between the rivers Dives, 
Vie, and Tougues. The arable land is ſtiff, and pro- 
duces but little good corn: but they ſow ſainfoin ; 
which ſucceeds ſo well that they have five good crops 
ſucceſſively: they likewiſe ſow flax and hemp; and have 
a vaſt quantity of apples, with which they make cy- 
der. Horſes are bred here in great numbers; and 
the inhabitants fatten the oxen which come from Poic- 
tou and Brittany. 

AUGEAS, in fabulous hiſtory, was king of Elis, 
and particularly famed for his ſtable, which contained 
2000 oxen, and had not been cleaned for 30 years. 
Hercules was deſired to clear away the filth from this 
{table in one day; and Avgeas promiſed, if he per- 
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formed it, to give him a tenth part of the cattle, This 
talk Hercules is ſaid to have executed by turning the 
courſe of the river Alpheus through the ſtable ; when 
Aageas rcfuling to ſtand by his engagement, Hercules 
ſlew him with his arrows, and gave his Kingdom to 
Phyleus his ſon, who had fliown an abhorrence of his 
farther's infiacerity. 

AUGMENT, in grammar, an accident of certain 
tenſes of Greek verbs, being either the prefixing of 2 
ſyllable, or an jncrcaſe of the quantity of the initial 
vowels. 

AUGMENTATION, in a general ſenſe, is the act 
of adding or joining ſomething to another with a delign 
to render it large. 

AUGMENTATION is alſo uſed for the additament or 
thing added, 

AUGMENTATION wasalſothename of a court erected 
27 Hen. VIII. fo called from the augmentation of the 
revenues of the crown, by the ſuppreſſion of religious 
houſes; and the office (till remains, wherein there are 
many curious records, tho' the court has been diſſol ved 
long ſince, 

AUGMENTATION, in heraldry, are additional charges 
to a coat -· arnour, frequently given as particular marks 
of honour, and generally borne either in the eſcutch- 
con or 4 conton ; as have all the baronets ot England, 
who have borne the arms of the province of Ulſter in 
Ireland. 

AUGRE, or Au aRE, an iuſtrament uſed by car- 
penters and joiners to bore large round holes; and con- 
ſiſting of a wooden handle, and an iron blade terminat- 
„tom with a ſteel bit. 

AUGSBURG, a city of Germany, capital of the 
circle of Suabia, ſcated near the confluence of the 
Ardech and Lech, in one of the moſt beautiful plains 
that can be imagined, It is one of the largeſt and 
handſomeſt cities of the empire; but the fortifications 
are after the old manner, and very irregular ; the ſtreets 
are broad and ſtraight; the houſes moſtly of timber, 

laſtered and whitened without, or adorned with paint- 


ings ; the reſt arcof free-ſtone ; the churches and foun- 


rains are generally ornamented with fine figures of braſs. 
Many of the churches are ſtately, and adorned within 
with curious workmanſhip and paintings. That part 
of the city erected by the noble family of the Fuggers, 
who are lords of the adjacent country, conliſts of ſeve- 
ral ſtreets croſs-wiſe, containing 106 houſes: the poor 
people that inhabit them are maintained by an aunual 
penſion, Its magnificent town-houſe is little inferior 
to that of Amſterdam, it being a vaſt ſquare ſtone- 
building, with a marble portico; at the top of the 
front, within the pediment, is a large ſpread eagle, 
holding a ſceptre and globe in its talons, of braſs, 
gilt, ſaid to weigh 2200 weight; the great portal is 
of a very beautiful reddiſh marble ; over which is a bal- 
cony of the ſame colour, ſupported by two pillars of 
white marble ; over the gate there are two large grif- 
fins of braſs; moſt of the rooms are wainſcotted and 
cciled with very fine timber: the great hall is very 
magnificent, and paved with marble; it is 110 feet 
long, 58 broad, and 52 high, and its roof is ſupported 
by eight columns of red marble; the ceiling of the up- 
per wall is of very curious workmanſhip of poliſhed 
aſh, conliſting of compartments, the ſquares and pan- 
nels of which are enriched with gilded ſculptures, and 
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filled with pictures and other ornaments ; this is like- A 
wiſe ſupported by eight pillars with baſes and chapiters —w— 
of braſs: the other rooms are handſomely adorned 
with very fine paintings. 

In the ſquare, near the town-houſe, is the fountain 


of Auguſtus, whigh&a marble baſon, ſurrounded with 
iron balluſtrad ght : at the four corners are 
four braſs ſtat p as the life, twoof which are wo- 
men and two men; inthe middle of the baſon is a pedeſ- 
tal, at the foot of which are four large ſphinxes ſquirt- 
ing water out of their breaſts; a little above theſe are 
four infants holding four dolphins in their arms, which 
pour water out of their mouths; and over theſe infants 
are ſeſtoons of pine-apples all of braſs ; upon the pedeſ- 
tal is the ſtatue of Auguſtus as large as the life. The 
fountain moſt remarkable next to this is that of Her- 
cules, which is a hexagon baſon with ſeveral braſs fi- 
gures, particularly Hercules engaging the hydra. A- 
nother curioſity is the ſecret gate, which was contrived 
tolet in perſons ſafely in time of war: it has ſo many 
engines and diviſions with gates and keys, and apart- 
ments for guards at ſome diſtance from each other, 
where paſſengers are examined, that it is impoſlible 
for the town to be ſurpriſed this way; the gates are 
bolted and unbolted, opened and ſhut, by unſcen opera- 
tors, inſomuch that it looks like enchantment. The 
water-towers are alſo very curious, of which there are 
three ſeated on a branch of the river Lech, which runs 
through the city in ſuch a torrent as to drive many 
mills, which work a number of pumps that raiſe the 
water in large leaden pipes to the top of the towers; 
one of theſe ſends water to the public fountains, and the 
reſt to near 1000 houſes in the city. 

The Lutherans have a college here, which is a vaſt 
ſquare building, with a fine clock on the top of the 
front. In this there are ſeven different claſſes, a hall 
for Jus diſputations, and a theatre for dramatic re- 
preſentation, The cathedral is a large, gloomy, Go- 
thic building, with two ſpire ſteeples ; it is adorned 
with paintings upon whimſical ſubjects, and has a 
great gate all of braſs, over which are ſeyeral ſcripture 
E well repreſented in baſſo relie vo. The Jeſuits 

ad a ſplendid college here, with a church full of gild- 
ing, painting, and carving ; and a fine library, Tho' 
half the inhabitants are Lutherans, there are a great 
many Popiſh proceſſions. There are no Jews in the 
town, nor are they ſuffered to lie there; but they in- 
habit a village at about a league diſtance, and pay fo 
much an hour for the liberty of trading in the day- 
time. The Benedictine abbey is a vaſt Gothic building, 
the ceiling of which is ſaid to be the higheſt in Ger- 
many, and overlooks all the reſt of the churches; it is 
adorned with ſeveral ſtatues, and has one very grand 
altar. The church of St Croix is one the handſomeſt 
in Augſburg for architecture, painting, ſculpture, gild- 
ing, and a fine ſpire. 

The inhabitants look upon Auguſtus Cæſar as the 
founder of the town: it is true, that that emperor ſent 
a colony there ; but the town was already founded, 
though he gave it the name of Avgrſia Vindelicorum. 
Augſburg, indeed, is one of the oldeſt towns in Ger- 
many, and one of the moſt remarkable of them, as ir 
is there and at Nuremberg that you meet with the 
oldeſt marks of German art and induſtry. In the 14th 
and 15th ccuturies, the commerce of this town was 

the 
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Azgſburg. the moſt extenſive of any part of ſouth Germany, and penſable neceſſary, by threatening the town with doing Augſburg 
contributed much to the civilization of the country by fo, it often lays it under contribution. But as it has, ft 


the works of art and variety of neceilarics to the com- 


fort and convenience of life which it was the means of 
introducing. Many things originated in this town 
which have had a great influence on the happineſs of 
mankind. Not to mention the many important diets 
of the empire held here; here, in 952, did a council 
confirm the order for the celibacy of prieſts; here, in 
1530, was the confeſſion of faith of the Proteſtants 
laid before the emperor and other eſtates of Germany ; 
and here, in 1555, Was ſigned the famous treaty of 
peace, by which religious liberty was ſecured to Ger- 
many. 

Though the Proteſtants were very powerful at Augſ- 
burg, they could not keep their groand ; for the Ba- 
varians drove them from thence : but Guſtavus Adol- 

hus reſtored them again in 1632 ; ſince which time they 
1ave continued there, and ſhare the government with 
the Catholics. In 1703, the elector of Bavaria took 
the city after a ſiege of ſeven days, and demoliſhed the 
fortifications: however, the battle of Hochſted reſto- 
red their liberty, which they yet enjoy under the go- 
vernment of their own magiſtrates, the biſhop having 
no temporal dominion in the city. The chapter is 
compoſed of perſons of quality, who are to bring 
proofs of their nobility. The canons have a right of 
electing their own biſhop, who is a ſovereign, in the 
ſame manner as ſeveral other of the German biſhops. 

The police of the place is very good; and though 
the town has no territory, it has no debts. Augſburg 
is, however, no longer what it was. It no longer 
has a Fugger and a Welſer in it to lend the emperor 
millions. In this large and handſome town, formerly 
one of the greateſt trading towns in Germany, there are 
no merchants at preſent to be found whohave capitals of 
more than L.20,000. The others, moſt of whom 
muſt have their coaches, go creeping on with capitals 
of L. 3,000 or L. 4,000, and do the buſineſs of bro- 
kers and commiſſioners. Some houſes, however, carry 
'on a little banking trade ; and the way through Tyrol 
and Graubundten occaſions ſome little exchange be- 
tween this place and Germany. After theſe brokers 
and doers of buſineſs by commiſſion, the r ſta- 
tuaries, and painters, are the moſt reputable of the la- 
bouring part of the city. Their productions, like the 
toys of Nuremberg, 7 every Where. There are al- 
ways ſome pcople of genius amongſt them; but the 
ſmall demand for their art affords them fo little en- 
couragement, that to prevent ſtarving they are moſtly 
confined to the ſmall religious works which are done 
elſewhere by Capuchin monks, They furniſh all Ger- 
many with little pictures for prayer books, and to 
hang in the citizens houſes. There is an academy of 
arts inſtituted here under the protection of the magi. 
ſtrates: the principle aim of which is to produce good 
mechanics, and preſerve the manufactures of the city. 

This town, which is 9: miles in circumference, con- 
tains, according to Mr Rieſbeck, hardly 30,000 inha- 
bitants; but Mr Nicolai makes them about 35,000 
and ſays there are 23,000 houſes, 

The city has itsdrinking water from the river Lech, 
which runs at ſome diſtance from it; and the aqueducts 
which convey the water are much to be admired. As the 
ceat of Bavaria has it in its power to cut off this indiſ- 


beſides this, other means of keeping the high council in Avgvry- | 


a ſtate of dependance, to ſecure itſelf from this oppreſ- 
ſion, the city ſeeks the emperor's protection, upon 
whom it makes itſelf as dependant on the other (de, 
ſo as to be indeed only a ball which both courts play 
with. The emperor's miniſter to the circle of Suabia 
generally reſides here, and by ſo doing ſecures to his 
court a perpetual influence. There are always Auſtrian 
and Pruſſian recruiting parties quartered here, and the 
partiality of the government to the former is very re- 
markable. In the war of 1756, the citizens were di- 
vided into equal parties for the two courts, The Ca- 
tholics conſidered the emperor as their god, and the 
Proteſtants did the ſame by the king of Pruſſia. The 
flame of religion had almoſt kindled a bloody civil war 
amongſt them.—The biſhop takes his name from this 
town, but reſides at Dillingen. He has an income ot 
about L. 20,000 per annum. As a proof of the ca- 
tholiciſm of this place, the Pope throughont his whole 
. met no where with ſuch honours as he did 
ere, This he owed to his friends the Jeſuits, who 
have ſtill great influence, E. Long. 10. 58. N. Lat, 
48. 24. 
AUGSBURG Confeſſion, denotes a celebrated confeſſion 
of faith drawn up by Luther and Melancthon, on be- 
half of themſelves and other ancient reformers, and 
preſented in 1530 to the emperor Charles V. at the 
dict of Anguſta or 3 in the name of the e- 
vangelic body. This confeſſion contains 28 chapters; 
of which the greateſt part is employed in repreſenting, 
with perſpicuity and truth, the religious opinions of 
the Proteſtants, and the reſt in pointing out the errors 
and abuſes that occaſioned their ſeparation from the 
church of Rome. 

AUGUR, an officer among the Romans appointed 
to foretel future events, by the chattering, flight, and 
feeding, of birds. There was a college or communit 
of them, conſiſting originally of three members wit 
reſpe to the three Luceres, Rhamnenſes, and Taticn- 
ſes : afterwards the number was increaſed to nine, four 
of whom were patricians and five plebeians. They bore 
an augural ſtaff or wand, as the enſign of their autho- 
rity ; and their dignity was ſo much reſpected, that 
they were never depoſed, nor any ſubſtitured in their 
place, though they ſhould be convicted of the moſt e- 
normous crimes, See AUGURY. 

AUGURAL, ſomething relating to the augurs.— 
The augural inſtruments arc repreſented on ſeveral an- 
cient medais. 

AvUGURAL Supper, that given by a prieſt on his firſt 
admiſſion into the order, called alſo by Varro Adji- 
cialis. | 

AUGURAL Books, thoſe wherein the diſcipline and 
rules of augury were laid down, | 

AUGURALE, the place in a camp where the ge- 
neral took auſpicia, This anſwered to the Augurato- 
rium in the city. 

AGUKALE is alſo uſed in Seneca for the enſign or 
badge of an augur, as the //tuns. 

AUGURATORIUM, a building on the Palatine 
moant where public auguries were taken. 

AUGURY, in its proper ſenſe, the art of fore- 
telling future events by obſervations taken from the 
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Avgery. chattering, ſinging, feeding, and flight of birds; 


though it was uſed by ſome writers in a more general 
ſigniſication, as compriſing all the different kinds of 
divination, 

Augury was 2 very ancient ſuperſtition, We know 
from Heſiod, that hoſbandry was in part regulated by 
the coming or going of birds; and moſt probably it 
had been in uſc long before his time, as aſtronomy was 
then in its infancy. In proceſs of time, theſe animals 
ſcem to have gained a greater and very wonderful au- 
thority, till at laſt no affair of conſequence, cither of 
public or private concern, was undertaken without 
conſulting them. They were looked upon as the in- 
terpreters of the gods; and thoſe who were qualified 
to underſtand their oracles were held among the chief 
men in the Greek and Roman ſtates, and became the 
aſſeſſors of Kings, and even of Jupiter himſelf, How- 
ever abſurd ſuch an inſtitution as a college of Augurs 
may appear in our eyes, yet, like all other extrava- 
gant inſtitations, it had in part its origin from nature. 
When men conſidered the wonderful migration of 
birds, how they diſappeared at once, and appeared 
again at ſtated times, and could give no gneſs where 
they went, it was almoſt natural to ſuppoſe, that they 
retired ſomewhere out of the ſphere of this earth, and 
perhaps approached the ethereal regions, where they 
might converſe with the gods, and thence be enabled 
to predict events, It was alinoſt natural for a ſuper- 
ſtitious people to imagine this; at leaſt to believe it, as 
ſoon as ſome impoſtor was iwpudent enough to aſſert 
it, Add to this, that the diſpoſition in ſome birds to 
imitate the human voice, muſt contribute much to the 
confirmation of ſuch a doctrine. This inſtitution of 
angury ſeems to have been much more ancient than 
that of arofpicy ; for we find many inſtancesof the for- 
mer in Homer, but not a ſingle one of the latter, tho? 
frequent mention is made of ſacrifices in that author. 
From the whole of what has been obſerved, it ſeems 
probable, that natural augury gave riſe to religious au- 
gury, and this to aruſpicy, as the mind of man makes 
a very eaſy tranſition from a little truth to a great deal 
of error. 

A pallage in Ariſtophanes gave the hint for theſe 
obſervations. In the Comedy of the Birds, he makes 
one of them ſay this: The greateſt bleſſings which 
can happen to yon, mortals, are derived from is; firſt, 
we ſhow you the ſeaſons, viz. Spring, Winter, Au- 
tumn. The crane points out the time for ſowing, 
when the flies with her warning notes into Egypt ; ſhe 
bids the ſailor hang up his rudder and take his reſt, 
and every prudent man provide himſelf with winter- 
garments, Next the kite appearing, proclaims another 
ſeaſon, viz. when it is time to ſhear his ſheep. After 
that the ſwallow informs you when it is time to put on 
ſummer clothes, We are to yon, (adds the chorus), 
Ammon, Dodona, Apollo: for, after conſulting us, 
yon undertake every thing; merchandize, purchaſes, 


_ marriages, &c.“ Now, it ſeems not improbable, that 


the ſame tranſition was made in the ſpecnlations of 
men which appears in the poet's words ; and that they 
were eaſily induced to think, that the ſurpriſing fore- 
ſight of birds, as to the time of migration, indicated 
ſomething of a divine natvre in them ; which opinion 
Virgil, as an Epicurean, thinks fit to enter his proteſt 
againſt, when he ſays, 


Haud equidem credo, quia fit divinitus illis 
Ingenium. 

But to return to Ariſtophanes, The firſt part of the cho- 
rus, from whence the fore-cited paſſage is taken, ſeems, 
with all itz wildneſs, to contain the fabulous cant, which 
the augurs made uſe of in order to account for their im- 
pudent impoſitions on mankind. It ſets out with 2 coſ- 
mogony ; and ſays, That in the beginning were Chaos 
and Night, and Ercbus and Tartarus : That there was 
neither water, nor air, nor ſky : That Night laid an egg. 
from whence, after a time, Love aroſe : That Love, in 
conjunction with Erebus, produced a third kind; and 
that they were the firſt of the immortal race, &c. 

AUGUST, ( Auguſius), in a general ſenſe, ſome- 
thing majeſtic, venerable, or ſacred, The appellation 
was firſt conferred by the Roman ſenate upon Octavius, 
after his being confirmed by them in the ſovercign 
power. It was conceived as expreſſing ſomething 4. 
vine, or elevated above the picch of mankind, being 
derived from the verb augeo, **I increaſe,” tanguam 
ſutra humanam ſortam auttius. See AUGUSTUS. | 

AvuGusrT, in chronology, the eighth month of our 
year, containing 31 days. Auguſt was dedicated to 
the honour of Auguſtus Cæſar, becauſe, in the ſame 
month, he was created conſul, thrice triumphed in 
Rome, ſubdued Egypt to the Roman empire, and made 
an end of civil wars: being before called Sexatilis, or 
the ſixth month from March. 

AUGUSTA, the capital of the ſtate of Georgia, in 
North America, on the river Savannah, 134 miles from 
the ſea, ſcated on a fine plain, it contains about 200 
houſes, and from the advantage of its central ſituation 
between the upper and lower counties is riſing faft into 
importance. 

AuUGUusTA, or Auſla, an iſland in the Adriatic 
ſea, on the coaſt of Dalmatia, near Raguſa, ſubject to 
Venice, E. Long. 17. 50. N. Lat. 42. 35. 

Aucusra Auſciorum, a town of Aquitznia. In the 
middle age, it took the name of the people, Auſci; 
and is now called Auch, the capital of Gaſcony. 

Avucusra Emerita, a town of Luſitania on the river 
Anas, the capital of the province ; a colony of the Eme- 
riti, or ſuch ſoldiers as had ſerved out their legal time, 
were men of experience, or had received 2 of fa- 
vour. The colony was founded by Auguſtus; and is 
now called Merida, a city of Spain, in Eſtremadura, 
on the river Guadiana. See MERIDAN. 

Aucusra Pretoria, a town and colony of Gallia 
Ciſalpina, and capital of the Salaſſi; ſeated at the foot 
of the Alps Graiz on the Duria, Now Aon ſte in Picd- 
mont. Sec AOUSTE. 

AucusraA Rauracorum, a town of Gallia Belpica ; 
now a {mall village called Auguſi, at the bend of the 
Rhine northwards, but from the ruins, which are ſtill 
to be ſeen, appears to have been a conliderable colony, 
at the diſtance of ſix miles from Baſil to the caſt. 

Aucusra Sueſſonum, a town of Gallia Belgica on 
the Axona. Now Soifſens, on the river Aiſne, in the 
Iſle of France. See Solssoks. 

gusta Tauringrum, a town of the Taurini at the 
foot of the Alps where the Duria Minor falls into the 
Po; now Turin, the capital of Piedmont. 

AucusT4 Treba, a town of the Aqui, near the 
ſprings of the river Anio in Italy; now Trevi, in Um- 
bria, or in the caſt of the Cainpagna di Roma. 
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Avcusr4 Trevirorum, a town of the Treviri, a 

ople inhabiting between the Rhine and the Meuſe, 
— eſpecially about the Moſelle; now Triers, or 
Treves, in the circle of the Lower Rhine on che Mo- 
ſclle. 

Avcusra Vindelicorum, a town of the Licates on 
the Licus ; called by Tacitus a noble colony of Rhe- 
tia ; now oy „ capital of Suabia. 

Avcusra Hiſtoria, is the hiſtory of the Roman em- 
perors from the time of Adrian to Carinus, that is, 
from the year of our Lord 157 to 285, compoſed by 
ſx Latin writers, Al. Spartianus, Julius Capitolinus, 
A 1. Lampridius, Vulcatius Gallicanus, Trebellius Pol- 
lio, and Flavius Vopiſcus. 

AUGUSTALES, in Roman antiquity, an epithet 
given to the flamens or prieſts appointed to ſacrifice to 
Auguſtus after his deification ; and alſo to the Judi or 

mes celebrated in honour of the ſame prince on the 
ourth of the ides of October. 

AUGUSTALIA, a feſtival inſtituted by the Ro- 
mans in honour of Anguſtas Cæſar, on his return to 
Rome, after having ſettling peace in Sicily, Greece, 
Syria, Aſia, and Parthia ; on which occaſion they like- 
wiſe built an altar to him, inſcribed Fortune reduci. 

AUGUSTALIS PRE&FECTUS, a title peculiar to a 
Roman magiſtrate who governed Egypt, with a power 
much like that of a proconſul in other provinces, 

AUGUSTAN CoxregssIon. Sce AUGSBURG 
Confeſſion. | 

AUGUSTIN, or AvsTin, (St), the firſt archbi- 
ſhop ef Canterbury, was originally a monk in the 
convent of St Andrew at Rome, and educated under 
St Gregory, afterwards Pope Gregory I. by whom he 
was diſpatched into Britain with 40 other monks of the 
fame order, about the year 596, to convert the Eng- 
liſh Saxons to Chriſtianity, They landed in the ifle of 
Thanet; and having ſent ſome French interpreters to 
king Ethelbert with an account of their errand, the 
king gave them leave to convert as many of his ſub- 
jets as they could, and aſſigned their place of reſi- 
dence at Dorovernum, fince called Canterbury ; to 
which they were confined till the king himſelf was con- 
verted, whoſe example had a powerful influence in pro- 
moting the converſion of his ſubjects; but though he 
was extremely pleaſed at their becoming Chriſtians, he 
never attempred to compel them. He diſpatched a 
prieſt and a monk to Rome, to acquaint the pope with 
the ſucceſs of his miſſion, and to delire his reſolution 
of certain queſtions, Theſe men brought back with 
them a pall, and ſeveral books, veſtments, utenſils, and 
ornaments for the charches. His holineſs, by the ſame 
meſſengers, gave Auguſtin directions concerning the 
ſettling of epiſcopal ſees in Britain; and ordered him 
not to pull down the idol-temples, but to convert them 
into Chriſtian churches; only deſtroying the idols, and 
ſprinkling the place with holy water, that the natives, 
by frequenting the temples they had been always ac- 
caſtomed to, might be the leſs ſhocked at their entrance 
into Chriſtianity. Auguſtin reſided principally at Can- 
terbary, which thus became the metropolitan church 
of England ; and having eſtablithed biſhops in ſeveral 
of the cities, he died on the 26th of May, 607. The 
Popiſh writers aſcribe ſeveral miracles to him. The 
obſervation of the feſtival of St Auguſtin was firſt in- 
joined in a ſynod held under Cuthbert archbiſhop of 
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reign of king Edward III. 

AUGUSTINE (St), an illuſtrious father of the 
charch, was born at Thagaſte, a city Numidia, on 
the 13th of November 354. His father, a burgeſs 
of that city, was called Patricius; and his mother, 
Monica, who being a woman of great virtue, inſtructed 
him in the principles of the Chriſtian religion. In 
his early youth he was in the rank of the catechumens ; 
and falling dangerouſly ill, earneſtly deſired to be bap- 
tized ; but the violence of the diſtemper ceaſing, his 
baptiſm was delayed. His father, who was not yet 
baptized, made him ſtudy at Thagaſte, Madaura, and 
afterwards at Carthage. Auguſtine having read Ci- 
cero's books of philoſophy, began to entertain a love 
for wiſdom, and applied himſelf to the ſtudy of the 
holy ſcriptures ; nevertheleſs, he ſuffered himſelf to 
be ſeduced by the Manicheans. At the age of 19, 
he returned to Thagaſte, and taught grammar, and 
alſo frequented the bar; he afterwards taught rhetoric 
at Carthage with applauſe, The inſolence of the 
ſcholars at Carthage made him take a reſolution to $9 
to Rome, tho' againſt his mother's will. Here alſo he 
had many ſcholars ; but diſliking them, he quitted 
Rome, and ſettled at Milan, and was choſen public 
profeſſor of rhetoric in that city. Here he had oppor- 
tunities of hearing the ſermons of St Ambroſe, which, 
together with the ſtudy of St Paul's epiſtles, and the 
converſion of two of his friends, determined him to 
retract his errors, and quit the ſect of the Manichcans; 
this was in the 32d year of his age. In the vacation of 
the year 386, he retired to the houſe of a friend of his, 
named Verecundys, where he ſcrionlly applied himſelf 
to the ſtudy of the Chriſtian religion, in order to pre- 
pare himſelf for baptiſm, which he received at Eaſter, 
in the year 38 7. Soon after this, his mother came to 
ſce him at Milan, and invite him back to Carthage; but 
at Oſtia, whether he went to embark in order to his 
return, ſhe died, He arrived in Africa about the end 
of the year 338 ; and having obtained a pgarden-plot 
without the walls of the city of Hippo, he aſſociated 
himſelf with 11 other perſons of eminent ſanctity, who 
diſtinguiſhed themſelves by wearing leathern pirdles, 
and lived there in a monaſtic way for the ſpace of three 
years, exerciſing themſelves in faſting, praying, ſtudy, 
and meditation, day and night: from hence ſprung 
up the Auguſtine friars, or eremites of St Auguſtipe, 
being the firſt order of mendicants ; thoſe of St Jerome, 
the Carmelites, and others, being but branches of this 
of St Auguſtine, Abont this time, or before, Vale- 
rius biſhop of Hippo, againſt his will, ordained him 
prieſt : nevertheleſs, he continued to reſide in his little 
monaſtery, with his brethren, who, renouncing all 
property, poſſeſſed their goods in common. Valerius, 
who had appointed St Auguſtine to preach in his place, 
allowed him to do it in his preſence, contrary to the 
cuſtom of the churches in Africa, He explained the 
creed, in a general council of Africa, held in 393. 
Two years after, Valerius, fearing he might be pre- 
ferred to be biſhop of another church, appointed him 
his coadjutor or colleague, and canſed him to be or- 
dained biſhop of Hippo, by Megalus biſhop of Ca- 
lame, then primate of Namidia. St Augultine died 


the 28th day of Auguſt, 430, aged 76 years, having 
had the misfortune to ſee his country inyaded by the 
Van- 
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in Champaigne on the Seyne. 
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Vandals, and the city where he was biſnop belieged 
for ſeven months. 

The works of St Auguſtine make ten volumes; the 
beſt edition of them 1s that of Maurin, printed at 
Antwerp, in 1700, They are but little read at this 
time, except by the clergy of the Greek church and 
in the Spaniſh univerſitics. The bookſellers of London 
receive frequent commilſſions for them, and indeed for 
the moſt of the fathers, from Ruſſia, and alſo from Spain. 

AuUcusTINE (St) a fort of North America, on the 
eaſt coaſt of Cape Florida, ſituated in W. Long. 81. 
10. N. Lat. 30. 0. This fort was built by the Spa- 
niards ; who were ſcarce well cſiablithed there when 
they were attacked by Sir Francis Drake in 1586, who 
reduced and pillaged the fort and town adjacent. In 
1665, it underwent a ſimilar fate, being attacked by 
Captain Davis at the head of a conſiderable company 
of bucaneers. In 1702 an attempt was made by 
Colonel More to annex $t Auguſtine to the Britiſh do- 
minions. He inveſted it with only 5co Engliſh and 
700 Indians ; which ſmall force, however, would have 
been ſufficient to reduce the place, had not ſuccours 
arrived when it was on the point of ſurrendering. 
Even then, it is thonght that he might have defeated 
the reinforcement which arrived ; but he choſe to raiſe 
the ſiege, and retire with precipitation. In 1740, ano- 
ther unſucceſsful attempt was made on this fort by ge- 
neral Oglethorpe : it was, however, together with the 
whole country of Florida, ceded to Great Britain by 
the treaty of Paris in 1763 ; but has ſince been re- 
ſtored to Spain by the treaty of peace 1733. 

AUGUSTINE, a cape of South America. W. 
Long. 35. 4. S. Lat. 8. 30. 

AUGUSTINS, or AUuGUsSTINIAXS, an order of re- 
ligious ; thus called from St Auguſtin, whoſe rule they 
obſerve. The Auguſtins, popularly alſo called Auſtin 
friers, were originally hermits, whom pope Alexander 
IV. firſt congregated into one body, under their general 
Lanfranc, in 1256. Soon after their inſtitution, this 
order was brought into England, where they had a- 
bout thirty-two houſes at the time of their ſuppreſſion. 

The Auguſtins are clothed in black, and make one 
of the four orders of mendicants. From theſe aroſe a 
reform, under the denomination of bare foot Augnſlins, 
or Minorites, or Friers minor. 

There are alſo canons regular of St Auguſtin, who 
are clothed in white, excepting their cope, which is 
black. At Paris they are known under the denomina- 
ron of religious of GENEVIEVE ; that abbey being 
the chief of the order. There are alſo nuns and ca- 
noneſſes, who obſerve the rules of St Auguſtin. 

AUGUSTINIANS are alſo thoſe divines who main- 
tain, on the authority of St Auguſtin, that GRACE is 
effectual from its nature, abſolutely and morally, and 
not relatively and gradually. They are divided into 
rigid and relaxed, 

AUGUSTOBONA, a city of the Tricaſſers in 
aneient Gaul, from whom it was afterwards called Tri- 
cafes and Trecaſſe ; and ſtill further corrupted to 

hrace or Treci ; whence the modern name Troyes, 
Sce TROYES. 

AUGUSTODUNUM, the capital of the Adi, 
where there was a famous academy or ſchool for the 
education of youth ; now Auſtun, or Autun, in the 
duchy of Burgundy on the Arroux. Sce AuTUN, 
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AUGUSTOMAGUS, zn ancient town of Gallia Auguſte 


Belgica ; now Sis, in the Ile of France. E. Long. 
2. 30. N. Lat. 49. 10. 

AUGUSTORITUM (anc. geog.), according to ſome 
authors the capital of the Pictonts, afterwards called 
Fiflavi ; now Poitliers., But by Antonine's Itinerary 
from Burdigala to Argantomagus (or Argenton, as it 
is interpreted by many), it can be no other but the 
capital of the Lemovices, now Limoges, ſuuate be- 
tween Veſunna of the Petrocorii, or —— and 
Argantomagus. E. Long. 1. 22. Lat. 45. 52. 

AUGUSTOW, a ſmall but ſtrong town of Poland, 
in the duchy and Palatinate of Polakia, ſeated on the 
river Narien. E. Long. 24. 2. N. Lat. 53. 25. 

AUGUSTUS (Fort), a ſmall fortreſs ſeated on a 


plain at the head of Lochneſs in Scotland, between 


the rivers Taarf and Orich ; the laſt is a conſiderable 
ſtream, and has over it a ſtone bridge of three arches. 
The fort conſiſts of four baſtions ; within is the go- 
vernor's houſe, and barracks for 400 men: it was ta- 
ken by the rebels in 1746, who immediately deſerted 
it, after demoliſhing what they could. The name of 


the Cummins, It lies on the road to the Ifle of 
Sky, which is about 52 miles off ; but on the whole 
way there is not a place fit for the reception of man or 
horſe. 

AUGUSTUS, the appellation conferred upon Cæ- 
ſar Octavianus, the firſt Roman emperor. See OcTa- 
VIANUS and Rome. | 

The obſcure name of CAavianus, Mr Gibbon ob- 
ſerves, he derived from a mean family, in the little 
town of Aricia. It was ſtained with the blood of the 
proſcription ; and he was deſirous, had it been poſſible, 
to eraſe all memory of his former life. The illuſtrious 
ſurname of Cæ ſar he had aſſumed, as the adopted ſon 
of the dictator ; but he had too much good ſenſe either 
to hope to be confounded or to wiſh to be compared 
with that extraordinary man. It was propoſed in the 


ſenate, to digniſy their miniſter with a new appella- 


tion; and after a very ſerious diſcuſſion, that of Au- 
guſtus was choſen among ſeveral others, as being the 
moſt expreſſive of the character of peace and ſanctity, 
which he uniformly affected. Auguſtus was therefore 
a perſonal, Cæ ſar a family, diſtinction. The former ſhould 
naturally have expired with the prince on whom it was 
beſtowed ; and however the latter was diffuſed by adop- 
tion and female alliance, Nero was the laſt prince who 
could alledge any hereditary claim to the honours of the 
Julian line. But at the time of his death, the practice 
of a century had inſeparably connected thoſe appcllations 
with the imperial dignity, and they have been preſerved 
by a long ſucceſſion of emperors, Romans, Greeks, 
Franks, and Germans, from the fall of the republic to 
the preſent time. A diſtinction was, however, ſoon 
introduced. The ſacred title of Auguſius was always 
reſerved for the monarch ; the name of Caſar was more 
freely communicated to his relations; and from the 
reign of Hadrian at leaſt, was appropriated to the ſe- 
cond perſon in the ſtate, who was conſidered as the 
preſumptive heir of the empire. 

AVIARY, a place ſet apart for fecding and propa- 
ating birds. It ſhould be ſo large as to give the birds 
{xp freedom of flight; and turfed, to avoid the ap- 

pearance of fonlneſs on the floor. 
AVICENA, 


this fort in Erſe is Mill chuimin, or the burial place of 
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village in the neighbourthood of Bokhara. His father 
was from Balkh in Perſia, and had married ar Bokhara. 
The firſt years of Aviccnes were devoted to the ſtudy 
of the Koran and the Belle Lettres.” He ſoon ſhow- 
ed what he was likely to beeome afterwards; and the 
progreſs he made was ſo rapid, that when he was but 
ten years old, he was perfectly intelligent in the moſt 
hidden ſenſes of the Koran. 

Abou-Abdoullah, a native of Napoulous in Syria, 
at that time profeſſed philoſophy at Bokhara with the 
greateſt reputation. Aviceaes ſtudied under him the 
principles of logic; bat ſoon diſguſted with the flow 
manner of the ſchools, he ſet about ſtudying alone, 
and read all the authors that had written on philoſophy, 
without any other help than that of their commenta- 
tors, Mathematics had no fewer charms for him; and 
after reading the firit ſix propoſitions of Euclid, he 
got alone to the laſt, having made himſelf perfect maſ- 
ter of them, and treaſured up all of them equally in 
his memory. 

Poſſeſſed with an extreme avidity to be acquainted 
with all ſorts of ſciences, he likewiſe devoted himſelf 
to the ſtudy of medicine. Perſuaded that this divine 
art conſiſts as much in practice as in theory, he ſought 
all opportunities of ſecing the lick ; and afterwards 
confeſſed, that he had learned more from experience 
than from all the books he had read, He was now in 
his 16th year, and already was celebrated tor being 
the light of his age. He reſolved at this age to reſume 
his ſtudies of philoſophy, which medicine had made 
him neglect: and he ſpent a year and a half in this 
painful labour, without ever ſleeping all this time a 
whole night together, If he felt himſelf oppreſſed 
by ſleep, or exhauſted by ſtudy, a glals of wine re- 
freſhed his waſted ſpirits, and gave him new vigour for 
ſtudy; if in ſpite of him his eyes for a few minutes 
ſhat out the light, it then happened to him to recol- 
lect and meditate upon all the things that had occu- 
pied his thoughts before ſleep. At the the age of 21, he 
conceived the bold deſign of incorporating, in one 
work, all the objects of human knowledge; and carried 
it into cxecution in an Encyclopedic of 20 volumes, to 
which he gave the title of the Utility of Utilities. 

Several great princes had been taken dangeroully ill, 
and Avicenes was the only one that coald know their 
ailments and cure them. His reputation increaſed dai- 
ly, and all the kings of Aſia defired to retain him in 
their families, 

Mahmud, the ſon of Sabektekin, the firſt ſaltan of 
the Dynaſty of the Samanides, was then the moſt 
powerful prince of the caſt. Imagining that an im- 
plicit obedience ſhould be paid by all manner of per- 
ſons to the injunctions of his will, he wrote a haughty 
letter to Mamun ſultan of Kharazm, ordering him to 
ſend Avicenes to him, who was at his court, with ſe- 
veral other learned men. Philoſophy, the friend of li- 
berty and independence, looks down with ſcorn on the 
ſhackles of compulſion and reſtraint, Avicenes, ac- 
cuſtomed to the moſt flattering diſtinctions among the 
great, could not endure the imperious manner of Mah- 
mud's inviting him to his court, and refuſed to go 
there. But the ſultan of Kharazm, who dreaded his 
reſentment, obliged the philoſopher to depart with 
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Avicena, AVICENA, or AviczxEs, the prince of Arabian 
——— philoſophers and phyſicians, was born at Aſlena, a 
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others whom that prince had demanded to be ſent to Avieena. 
—— 


him. 

Avicenes pretended to obey; but inſtead of repair- 
ing to Gazna, he took the rout of Giorgian, Mah- 
mud, who had gloried in the thoughts of Keeping him 
at his palace, was greatly irritated at his flight. He 
diſpatched portraits done in crayons of this philoſo- 
pher to all the princes of Aſia, with orders to have him 
conducted to Gazna, if he appeared in their courts. 
But Avicenes had fortunately eſcaped the moſt dili- 
gent ſearch after him. He arrived in the capital of 
Giorgian, where under a diſguiſed name he performed 
many admirable cures. 

Cabous then reigned in that country, A nephew, 
whom he was extremely fond of, being fallen ſick, the 
moſt able phyſicians were called in, and none of them 
were able to know his ailment, or give him any caſe. 
Avicenes was at laſt conſulted. So ſoon as he had felt 
the young prince's pulſe, he was confident with him- 
ſelf, that his illneſs proceeded from a violent love, 
which he dared not to declare. Avicenes commanded 
the perſon who had the care of the different apart- 
ments inthe palace, to name them all in their reſpective 
order. A more lively motion in the prince's pulſe, 
at hearing mentioned one of theſe apartments, betray- 
ed a part of his ſecret. The keeper then had orders 
to name all the ſlaves that inhabited that apartment. 
At the name of one of theſe beauties, the young Ca- 
bous could not contain himſelf; an extraordinary beat- 
ing of his pulſe compleated the diſcovery of what he 
in vain deſired to keep concealed. Avicenes, now 
fully aſſured that this ſlave was the cauſe of this prince's 
_— declared, that ſhe alone had the power to cure 

im. 

The Sultan's conſent was neceſſary, and he of courſe 
was curious to ſce his nephew's phyſician. He had 
ſcarce looked at him, when he knew in his features 
thoſe of the crayoned portrait ſent him by Mahmud ; 
but Cabous, far from forcing Avicenes to repair to 
Gazna, retained him for ſome time with him, and 
heaped honours and preſents on him. | 

This philoſopher paſſed afterwards into the court of 
Nedjmeddevle, Sultan of the race of the Bouides. 
Being appointed firſt phyſician to that prince, he found 
means to gain his confidence to ſo great a degree, that 
he raiſcd him to the poſt of Grand Viſir. But he did 
not long enjoy that illuſtrious dignity. Too great an 
attachment for pleaſures, eſpecially thoſe of love and 
the table, made him loſe at the ſame time his poſt and 
his maſter's favour, From that time Avicencs felt all 
the rigours of adverſity, which he had brought upon 
himſelf by his ill conduct. He wandered about as a 
fugitive, and was often obliged to ſhift the place of his 
habitation to ſecure his life trom danger. He died at 
Hamadan, aged 58 years, in the 428th year of the 
Hegira, and of Chriſt 1036. 

The perfect knowledge he had of phyſic did not ſe- 
cure him from the ailments that afflict human nature. 
He was attacked by ſeveral maladies in the courſe of 
his life, and particularly was very ſubject to the co- 
lic. His exceſſes in pleaſure, and his infirmities, 
made a poet ſay, who wrote his epitaph, that the pro- 
found ſtudy of philoſophy had not taught him good 
morals, nor that of medicine the art of preſerving his 
own health. 
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AVI 

No one compoſed with greater facility than Avice- 
nes, writing, when he ſat down to it, 50 pages gene- 
rally in a day, without ſatiguing himſelf, The doc- 
tors of Chiras, having made a collection of objeHions 
againſt one of his metaphyſical works, ſent it to him 
at Iſpahan by Caſem, This learned man, not arriving 
till towards evening, came to Avicenes's houſe, with 
whom he ſat diſcourſing till midnight, When Caſem 
was retired, he wrote an anſwer to the objections of the 
Chirazians, and finiſhed it before ſan-riſe, He imme- 
diately delivered it to Caſem, telling him, that he had 
made all poſſible diſpatch in order not to detain him any 
longer at Iſpahan. 

Avicenes, after his death, enjoyed ſo great a repu- 
tation, that till the 12th century he was preferred for 
the ſtudy of philoſophy and medicine to all his prede- 
ceſſors, His works were the only writings in vogue in 


ſchools, even in Europe, The following are the titles, 
1, Of the Utility and Advantage of Sciences, XX 


books. 2. Of Innocence and Criminality, II books. 
2. Of Health and Remedies, X VIII books. 4. On 
the Means of preſerving Health, III books. 5. Ca- 


nons of Phyſic, XIV books. 6. On Aſtronomical 
Obſervations, I book. 7. On Mathematical Sciences. 
8. Of Theorems, or Mathematical and Theological 
Demonſtrations, I book. 9. On the Arabic Lan- 
guage, and its Proprieties, X books. 10. On the 
Laſt Judgment. 11. On the Origin of the Soul, and 
the Reſurrection of Bodies. 12. Of the End we 
ſhould propoſe to ourſelves in Harangues and Philo- 
ſophical Argumentation. 13. Demonſtration of the 
collateral Lines in the Sphere. 14. Abridgment of 
Euclid. 15, On Finity and Infinity. 16. On Phy- 
ſics and Metaphyſics, 17. On Animals and Vegeta- 
bles, &c. 18. Encyclopedie, 20 volumes.—Some, 
however, charge him with having ſtolen what he pub- 
liſhed, from a celebrated phyſician who had been his 
maſter, This man had acquired ſo much honour and 
wealth, that he was ſolicited by many to take their 
ſons to be his ſcholars, or even his ſervants; but be- 
ing reſolved not to diſcover the ſecrets of his art, he 
would receive none of them. Avicenes's mother formed 
the following ſtratagem: ſhe offered him her ſon as 
a ſeryant, pretending he was naturally deaf and dumb; 
and the youth, by his mother's inſtruftions, counter- 
feited theſe defects fo well, that the phyſician, after 
making ſeveral trials to diſcover the reality of them, 
took the boy into his ſervice, and by degrees truſted 
lim fo far as to leave his writings open in his room 
when he went abroad: Avicenes took that opportunity 
to tranſcribe them, and carried the copies to his mo- 
ther; and aſter the death of his maſter he publiſhed 
them under his own name. Indeed if we reflect that 
he lived but 58 years, that he was a wanderer and a 
fugitive, and that he was much addicted to his plea- 
ſurcs, we ſhall have ſome difficulty to conceive how he 
could find time to compoſe ſo many works. Phyſic, 
however, is indebted to him ſor the diſcovery of caſſia, 
rhubarb, mirabolans, tamarinds; and from him alſo, it 
is ſaid, came to us the art of making ſugar. 
AVICENIA, EASTERN AXACARDIUM: A genus 
of the angioſpermia order, belonging to the didynamia 
claſs of plants; and in the natural method ranking on- 
der the 4oth order, Perſorate. The calyx is quinque- 
partite; tlic corolla is bilabiated, the upper lip ſqua- 
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red ; the capſule is leathery, romb-like, and monoſper- Avigns 


mous. There are two ſpecics ; the tomentoſa or 


downy, and the nitida or ſhining. The ſceds of the Avignon. 


firſt are ſaid 10 be the Malacca beans formerly kept 
in the ſhops (though this is doubtful), the kernels of 
which were catcn as almonds. The plant producing 
the Malacca bean, as it is called, is rather thought to 
be the Bo Cerminans, 

AVIGATO EAR. See Laus. 

AVIGLIANO, à ſmall town of Piedmont in Italy. 
E. Long. 7. 5. N. Lat. 44. 40. 

AVIGNON, a city of Provence in France, the ca- 
pital of the county of Venaiſſin, and ſeated on the 
banks of the Rhone. HK is an archbiſhop's ſce, and 
the reſidence of ſeveral popes at this place for 70 years 
has rendered it conſiderable, It ſtill belongs and is 
ſubje& to the pope, who ſends a vice-legate every 
three years, who in ſome ſenſe is the governor : and 
Mr Swinburn is of opinion the eccleſiaſtical govern- 
ment here is more for the benefit of the people than 
if they were ſubject to the king of France. Near the 
Rhone there 1s a large rock, within the circumference 
of the walls, upon which is a platform, from whence 
may be had a proſpe of the whole city and the places 
abont it, This city is about three miles and two fur- 
longs in circumference, and is in general ill built, ir- 
regular, and devoid of beauty. But it is ſurrounded 
by handſome battlemented walls and turrets, not un- 
like thoſe of Rome ; and its public edifices are large, 
ſolid, and grand as the taſte of the fourteenth century 
could make them. Several popes and anti-popes, who 
during their lives ſhook the Romiſh church with vio- 
lence and mutual altercation, repoſe quietly near each 
other in the various monaſteries of the place. The 
church of the Cordeliers contains, in an obſcure cor- 
ner, the almoſt defaced tomb of Petrarch's Laura and 
her huſband Hugh de Sade; and nearly oppoſite is 
the tomb of the brave Gullon, ſo well known for his 
invincible courage as well as for kis inviolable attach- 
ment to his ſovereign Henry IV. Many productions 
of Rere of Anjou are to be ſcen in the city; whoſe 
inhabitants amount to above 30,000, of which 1000 
are eccleſiaſtics and ſome hundreds of Jews. The 
palace of the vice-legate is compoſed of ſeveral large 
ſquare towers, and he gives audience in a great hall 
which is full of fine paintings, as is alſo the chapel 
and the apartments. The arſenal is near the palace. 

The church of Notre Dame is ancient, but not large, 
and is one of the beſt adorned in the city. After ha- 
ving aſcended about 50 ſteps, you come to a very an- 
cient portico, which ſuſtains a great tower; as you en- 
ter the church on the left hand, you ſce paintings 
which equal the fineſt in Italy. The great altar is very 
magnificent, and is adorned with a ſhrine that contains 


the relics of we know noi how many ſaints. The trea- 


ſure of the ſacriſty is worthy of the curioſity of the 
traveller. The little palace where the archbiſhop re- 
ſides is formed of three bodies of lodgings, accompa- 
nied with courts and ſmall pavilions. It overlooks the 
Rhone, the city, and the fields. Theſe buildings and 
the mint adorn a large ſquare, which is the common 
walk of the inhabitants. 

In Avignon they reckon ſeven gates, ſeven palaces, 
ſeven colleges, ſcven hoſpitals, ſeven monaſteries, ſe- 
ven nunnerics, and ſeven popes who have lived there 

| in 


Aignon. 
—ͤ —-— 


very i 


AVI 
in 70 years. The ſteeples are numerous, and the bells 
are never at reſt; one of ſilver is rung only on the 
death of a The church of the Celeſtines is 
nt, and full of fine monuments, and the 
reſt are not without their curioſities. The univerſity 
has four colleges ; and the place where the Jews, live 
is a diſtin& quarter, from whence the Jews, who pay 
tribute, dare not ſtir oat without yellow hats, and the 
women mult have ſomething yellow about their heads, 
to diſtinguiſh them from the Chriſtians. Their num- 
ber is very conſiderable in a very confined place, where 
the only way of enlarging their abodes is by building 
their houſes higher. Their ſyna is ſo dark, that 
they are obliged to light lamps. However, they are 
foreed to hear 2 monk preach a ſermon every week. 
Acroſs the Rhone, here, extend the ruinous and de- 
cayed arches of that bridge _ which Madame de 
Grignan was ſo near being loſt, and of which Madame 
de Sevigne makes terrified mention. It was demoliſh- 
ed in 1699 by one of the inundations common to the 
Rhone. When entire, it was not leſs than a quarter 
of a mile in length ; but being ſo narrow as not to 
permit two carriages to paſs in any part, it had pre- 
viouſly become almoſt uſcleſs ; and motives of policy 
prevent the conſtruction of a new bridge, while Avig- 
non belongs to the papal ſee. The curious that travel 
this way go to ſee the fountain of Vaucluſe, where 
the river Sorgues, which paſſes through this city, has 
its ſource ; and whither Petrarch ſo often retired to 
indulge his grief and hopeleſs love. It is ſituated in 
a valley five miles diſtant from the 5 The ſides of 
the river are ſkirted by meadows of the moſt lively 

n; above which riſe abrupt and lofty rocks, that 
cem deſigned to ſeclude it from human view. The 
valley becomesgradually narrower toward the extremity, 
and winding continually deſcribes the figure of a horſe- 
ſhoe. The view is at length terminated by an enormous 
maſs of rock, forming a barrier acroſs it, of a prodigious 
height, and abſolutely perpendicular. Through its vaſt 
receſſes run the ſtreams which ſupply the fountain of 
Vaucluſe, and at its foot appears a baſon of water, ſeveral 
hundred feet in circamference, ſtretched like an 4 
filent and quiet. The ſides are very ſteep, and it is 
faid that in the middle no bottom can be diſcovered, 
though attempts have been often made for that pur- 
poſe ; a circumſtance probably reſulting from the vio- 
lence with which the ſprings bubble up, which prevents 
any weight from deſcending beyond a certain depth. 
Though the fonntain is clearer in itſelf than cryſtal, yet 
the incumbent rock caſts a continual ſhade, approaching 
to black, over its ſurface, The water eſcaping from 
this ſtate of ination by a narrow paſſage, is immedi- 
ately ang og in a caſcade down a rocky channel, 
where it foams over a number of vaſt detached ſtones, 
which intercept and impede its progreſs. They are 
covered with a deep green moſs of many ages, and 
have probably tumbled from the mountains that over- 
hang the torrent. The rocks themſelves, which ſur- 
round and inveſt this romantic ſpot, are worn by time 
and the inclemency of the weather into a thouſand ex- 
traordinary and fantaſtic forms, to which imagination 
gives (hape and figure, On one of the pointed extre- 
mities, and in a ſituation which appears almoſt inacceſ- 
ſible, are ſeen the remains of an ancient caſtle, pro- 
ze&i "7 "yy a water. The peaſants call it ./ 22 

oT. II. 
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di Petrarca, and add, with ſimplicity, that 
Laura lived upon the e of the river, under 
the bed of which was a ſubterrancan paſſage by which 
the two lovers viſited cach other. Nothing is however 
more certain than — — are the empty the cha- 
teau ing to the Lords or Seigneurs of Avignon; 
and the biſhop of Cavaillon reſided in it during the 


frequent viſits which he uſed to make to Petrarch.— 


The poet's dwelling was much lower down, and nearer 
to the bank of the Sorgues, as evidently appears from 
his minute deſcription of it, and the relation he gives 
of his quarrel with the Naiads of the ſtream, who en- 
croached during the winter on his little adjoining ter- 
ritory. No remains of it are now to be diſcerned. 
Below the bridge there is an iſland where the Sor 
joins the Rhone, in which are ſeveral houſes of plea- 
fare. E. Long. 4. 59. N. Lat. 43. 57. | 

AvIicnon- Berry, the fruit of a ſpecies of lycium ; 
growing plencifully near Avignon and in other parts 
of France. The berry is ſome what leſs than a = 
its colour is green, approaching towards a yellow ; 
and is of an aſtringent and bitter taſte, —It is much 
uſed by the dyers, who ſtain a yellow colour with it 
_ by the painters, who alſo make a fine golden y 

w of it. 

AVILA, a city of Old Caſtile, in Spain, ſeated 
on an eminence on the banks of the river Adaja, and 
in ſight of the mountains of Pico. It is fortified both 
by nature and art, having a wall 9075 feet in circum- 
ference, adorned with 26 lofty towers, and 10 hand- 
ſome gates. There are 17 principal ſtreets, the houſes 
in which are generally , and ſome of them ſtately. 
It hath nine ſquares, 2000 houſes, nine pariſhes, as m 
monaſteries, ſeven nunneries, two colleges, nine hoſ- 
pitals, 18 chapels, and an allowance of 10,000 ducats 
yearly for the maintenance of orphans and other poor 

ople. It has an univerſity, and a conſiderable bi- 
2 beſides a noble cathedral, which has eight dig- 
nitaries, 20 canons, and the ſame number of minor 
canons, It ſtands in the middle of a fine large plain, 
ſurrounded with mountains, and covered with fruit- 
trees and vineyards, There is likewiſe a manuſacture 
of cloth. W. Long. 4. 13. N. Lat. 40. 35. | 

AVIS, a ſmall town of Alentejo in Portugal, ſeated 
on an eminence, witha caſtle, near the rrver Avis, 
Hence the military order of the knights of Avis have 
their name. W. Long. 7. o. N. Lat. 38 40. N 

Avis ( Knights d' Avis), an order of knighthood i 
Portugal eſtabliſhed about the year 1162, hen the 
city of Evora was taken from the Moors, in the rei 
of the firſt king of Portugal, it was garriſoned by ſe- 
veral perſons who aſſumed the title of knights of St 


Mary of Evora, which was ſoon after changed for 
that of knights d'Avis, which the king gave them, 
and whither they removed from Evora. The bad 


of the order is a green croſs flory, and they obſerve t 
rule of St Benedict, 

AVISO, a term chiefly uſed in matters of commerce 
to denote an advertiſement, an advice, or piece of 
intelligence, 

AVISON (Charles), organiſt of Neweaſtle, and a 
diſciple of Geminiani, was the author of an eſſay on 


muſical expreſſion, publiſhed in the year 1752, in which 


are ſome judicious reflections on muſic in general, but 
his diviſion of the modern authors into claſſes is rather 
48 fanciful 


id 4 


A 


AU L 


fanciſol than joſt, Thr t his book he celebrates 
Marcello and Geminiaui ; the latter frequently in pre- 
jadice to Mr. Handel. In the year 1753 came out re- 
marks on Mr. Aviſon's eſſay on muſical expreſſion, the 
author whereof firſt points out ſundry errors againſt 
the rules of compoſition in the works of Aviſon. In 
the ſame year Aviſon republiſhed his eſſay, with a re- 
ply to the author of the remarks; and a letter, con- 
raining a number of looſc particalars relating to muſic 
collected in a courſe of various reading, unqueſtionably 
written by Dr Jortin. Aviſon promoted and aſſiſted 
in the publication of Marcello's muſic to the pſalms 
adapted to Engliſh words. Of his own compolati 
there are extant five collections of concertos for vio- 
lins, 44 in number; and two ſets of ſonatas for the 
harpſichord and two violins, a ſpecies of compoſition 
little known in England till his time. The muſic of 
Aviſon is light and elegant, but it wants originality ; 
a neceſſary conſequence of his too cloſe attachment to 
the ſtyle of Geminiani, which in a few particulars only 
he was able to imitate. 

AUK, in ornithology. Sec ALca. 

Bis1ory's AUKLAND, a town in the biſhopric of 
Durham in England, ſituated on the river Were. It 
is a ſanQuary for debtors ; and here the biſhop has a 

incely palace and a noble park, W. Long. o. 57. 

Lat. 54. 44. 

AULA, is uſed for a court baron, by Spelman ; by 
ſome old eccleſiaſtical writers, for the nave of a church, 
and ſometimes for a court-yard. 

AvLA Regia or Regis, a court eſtabliſhed by Wil- 
liam the Conqueror in his own hall, compoſed of the 
king's great officers of ſtate, who reſided in his palace, 
and were uſually attendant on his perſon. This court 
was regulated by the article which forms the eleventh 
chapter of Magna Charta, and eſtabliſhed in Weſtmin- 
ſter-hall, where it hath ever ſince continued. See 
King's Bench, 

AULCESTER, à town of Warwickſhire in Eng 
land. W. Long. I. 47. N. Lat. 52. 15. | 
AbULET ES, in antiquity, denotes a flute-player. 
One of the Ptolemies, kings of Egypt, father of Cleo- 
patra, bore the ſurname or denomination of Auletes. 


AULIC, an epithet given to certain officers of the 


empire, who compoſe a court which decides, without 
appeal, in all proceſſes entered in it. Thus we ſay, 
aulic council, aulic chamber, aulic counſellor. 

The aulic council is compoſed of a prefident, who 
is a catholic ; of a vice-chancellor, preſented by the 
archbiſhop of Mentz; and of 18 counſellors, nine of 
whom are proteſtants and nine catholics. They are 
divided into a bench of lawyers, and always follow the 
emperor's court ; for which reaſon they are called ju- 
flitium imperatoris, the emperor's juſtice, and aulic 
council. The aulic court ceaſes at the death of the 
emperor ; whereas the imperial chamber of Spire is 

petual, repreſenting not only the deceaſed emperor, 
— the whole Germanic body, which is reputed never 
to die. 

Avr ic, in the Sorbonne and foreign univerſities, is 
an act which a young divine maintains upon being ad- 
mitted a doctor in divinity. It begins by an * 
of the chancellor, addreſſed to the young doctor, after 
which he receives the cap, and preſides at the aulic, 
or diſputation. | 
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AUN 
AULIS (anc. Fates a town of Bceotia, over a- 
inſt Chalcis of Eobcea, on the Euripus, where that 
it is narroweſt ; and which were times joined 
— or canſe way, (Diodorus Siculus) : 
uation, (Homer, Nonnus); and a village of 
anagraci, (Strabo), diſtant from Chalcis 1 
miles : A harbour famous for the rendezvous of a thou- 
ſand ſhips under Agamemnon, previous to the Trojan 
9 (Livy, Virgil, Pliny). Now entirely de- 


AULNEGER. See ArLnaces. | 

AULON, anciently a town and dock or ſtation 
ſhips in Illyricum, on the Adriatic ; now Valona, or 
Volana, a port-town in the duchy of Ferara on one of 
the mouths of the Po, on the of Venice. E. Long, 
13. Lat. 44. 50. 

Auron, or Aulona, anciently a town of Elis, in 
. on the confines of Meſſenia. Here 

a temple of Aſculapius ; hence the epithet Au · 
lonius given that divinity, (Pauſanias). 

AULOS, a Grecian long meaſure, the ſame with 
ſtadium. 

AULPS, a town of Provence in France, in the 
dioceſe of Trejus, with the title of a Vigueria. E. 
Long. 6. 25. N. Lat. 43. 40. 

AULUS cELLtivs. Sec GELL1vs. 

AUMBRY, a country-word denoting a cup-board. 

AUME, a Dutch meaſure for Rheniſh wine, con- 
taining 40 Engliſh gallons. 

AUNCEL-wEIGHT, an ancient kind of balance 
now out of uſe, being prohibited by ſeveral ſtatutes, 
on account of the many deceits practiſed by it. It 
conſiſted of ſcales hanging on hooks, faſtened at each 
end of a beam, which a man lifted up on his hand. In 
many parts of England, auncel-weight ſignifies meat 
ſold by the hand, without ſcales. 

AUNE, a long meaſure uſed in France to meaſure 
cloths, ſtuffs, ribbons, &c. At Rouen, it is equal to 
one Engliſh ell; at Calais, to 1.52; at Lyons, to 1.061 ; 
and at Paris, to 0.95 

AUNGERVYLE (Richard), commonly known by 
the name of Richard de Bury, was born in 1281 at 
St Edmund's Bury in Suffolk, and educated at the 
univerſity of Oxford : After which he entered into the 
order of Benedictine monks, and became tutor to Ed- 
ward prince of Wales, afterwards king Edward III. 
Upon the acceſſion of his royal pupil to the throne he 
was firſt appointed cofferer, then treaſurer of the ward- 
robe, archdeacon of Northampton, prebendary of Lin- 
coln, Sarum, and Litchfield, keeper of the privy ſeal, 
dean of Wells, and laſt of all was promoted to the bi- 
ſhoprick of Durham. He likewiſe enjoyed the offices 
of lord wi chancellor, and treaſurer of England ; and 
diſcharged two important embaſſies at the court of 
France. Learned himſelf, and a patron of the learn- 
ed, he maintained a correſpondence with ſome of the 
22 geniuſes of the age, particularly with the ce - 
ebrated Italian poet Petrarch. He was alſo of a moſt 
humane and benevolent temper, and performed many 
ſignal acts of charity, Every week he made eight 
quarters of wheat into bread, and gave it to the poor. 
Whenever hetravelled between Durham andNewcaſtle, 
he diſtributed eight pounds ſterling in alms; between 
Durham and Stockton five pounds, between Durham 
aud Aukland five marks, and between Durham and 
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He founded a public library 
at Oxford, for the uſe of the ſtudents, which he fur- 
niſhed with the — of _ — in — — 
and appointed five keepers, to whom he granted yearly 
ſalaries. At the diſſolution of religions houſes in the 
reign of Henry VIII. Durham college, where he fixed 
the library, being diſſolved among the reſt, ſome of 
the books were removed to the public library, ſome 
to Baliol college, and ſome came into the hands of Dr 
George Owen, a phyſician of Godſtow, who. bought 
that college of king Edward VI. Biſhop Aungervyle 
died at his manor of Aukland, April 24, 1345, and 
was buried in the ſouth part of the croſs iſle of the ca- 
thedral church of Darham, to which he had been a be- 
nefactor. He wrote, 1. Philobiblos, containing direc- 
tions for the ement of his library at Oxford, 
a great deal in praiſe of learning, in bad Latin. 2. E- 
pile familiarium ; ſome of which are written to the 
famous Petrarch. 3. Orationes ad principes ; mentioned 
by Bale and Pitts. 

AUNIS, the ſmalleſt province in France, bounded 
on the north by Poictou, on the weſt by the ocean, on 
the caſt and ſouth by Saintogne, of which it was for- 
merly a part It is watered by the rivers Seure and 
Sarente, the former of which has its ſource at Seure 
in Poictou. The coaſt of this ſmall diſtri& has the ad- 
vantage of ſeveral ports, the moſt remarkable of which 
are Rochefort, Rochelle, Brouge, St Martin de Re, 
Tremblade, Tonnai, and * 3 of _ 
country is d et uces corn and plenty 
wine. e 4 {rea number of cattle, 
and the ſalt marſhes yield the beſt ſalt in Europe. 

AVOCADO, or AvicaTo, Pear. See Lav- 


RUS. 

AVOCATORIA, a mandate of the emperor of 
Germany, addreſſed to ſome prince, in order to ſtop 
his unlawful proceedings in any cauſe appealed to 
him of 


AVOIDANCE, in the canon law, is when a bene- 
fice becomes void of an incumbent ; which happens ci- 
ther in fact, as by the death of the perſon ; or in law, 
as by ceſſion, deprivation, reſignation, &c. In the 
firſt of theſe caſes, the muſt take notice of the 
avoidance at his peril; but in avoidance by law, the 
ordinary is obliged to give notice to the patron, in or- 
der to prevent a lapſe. 

AVOIRDUPOIS. This is the weight for the 
larger and coarſer commodities, ſuch as groceries, 
cheeſe, wool, lead, &c. Bakers, who live not in cor- 
poration towns, are to make their bread by avoirdupois 
weight, thoſe in corporations by troy _— Apo- 
thecaries buy by avoirdupois — but ſell by troy. 
The proportion of a pound avoirdupois to a pound troy 
is as 17 to 14. 

AVOSETTA, in ornithology. See REcurviko- 
STRA. 

AVOWEE, one who has a right to preſent to a 
benefice, He is thus called in contradiſtinction to 
thoſe who only have the lands to which the advowſon 
belongs for a term of years, or by, virtue of intruſion 
or diſleiſin, | 

AVOWRY, in law, is where a perſon diſtrained 
ſues out a replevin ; for then the diſtrainer muſt vow, 
and juſtify his plea, which is called his avowry. 
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AURA, among phyſiologiſts, an airy exhalation 
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or vapour. The word is Latin, derived from the Greek, 
«ve, gentle wind. 

AU H, a town of Germany with a good caſtle, 
in the ſouth part of Suabia, in the duchy of Wirtem- 
berg. It is the uſual reſidence of the youngeſt ſons of 
the houſe of Wirtem and is ſcated at the foot of 
a mountain on the rivulet Ermſt. E. Long. 9. 20. 
N. Lat. 48. 25. 

AUR, in my „ a name given by the Ro- 
mans to the nymphs of the air. They are moſtly to 
be found in the ancient paintings of ceilings ; — 
they are repreſented as light and airy, generally with 
long robes and flying veils of ſome lively colour or 
other, and fluttering about in the rare and pleaſing 
clement aſſigned to them. They are characteriſed as 
ſportive and happy in themſclves, and well-wiſhers to 
mankind. 

AURANCHES, the capital of a territory called 
Auranchin, about 30 miles in length, in Lower Nor- 
mandy in France. The city is mean; but its ſituation 
very fine, being on an eminence, near which the river 
See runs, about a mile and a half from the ocean. The 
cathedral ſtands on a hill, which terminates abruptly ; 
the front of the church extending to the extreme v 
of it, and overhanging the precipice. It — 
marks of high antiquity ; but the towers are decayed 
in many ; .aces, though its original conſtruction has 
been wonderfully ftrong. Here, you are told, the 
Engliſh Henry II. received abſolution from the Papal 
nuncio for the murder of St Thomas-a-Becket in1172 ; 
and the ſtone on which he knelt during the perform- 
ance of that ceremony is ſhown to ſtrangers. Its len 
is about 30 inches, and the breadth 12. It Nands before 
the north portal, and on it is engraved a chalice in com- 
memoration of the event. The ruins of the caſtle of 
Auranches are very extenſive, and beneath lies a rich ex- 
tent of country, abounding in grain and covered with 
orchards, from the fruit of which is made the beſt cyder 
in Normandy. W. Long. 1. 20. N. Lat. 48. 51, 

AURANTIUM, in botany. See Cirrus. 

AURAY, a ſmall ſeaport town of Lower Bri 
in France, ſituated in the gulph called Morbjar. FA 
is nothing, properly ſpeaking, but a large quay, and 
a handſome ſtreet, being chiefly known for its trade. 
W. Long. 2. 25. N. Lat. 47. 48. 

AURELIA, in natural hiſtory, the ſame with what 
is more uſually called chry/al/is, and ſometimes nymph. 
Sce CHRYSALIS, | | 

AURELIANUS (Lucius Domitius), emperor of 
Rome, was one of the greateſt generals of antiquity, 
and commanded the armies of the em Claudius 
with ſuch glory, that after the death of that emperor 
all the legions agreed to place him on the throne: this 
happened in the year 270. He carried the war from 
the eaſt to the weſt, with as much facility, ſays a mo- 
dern writer, as a body of troops marches from Alſace 
into Flanders. He defeated the Goths, Sarmatians, 
Marcomanni, the Perſians, Egyptians, and Vandals ; 
conquered Zenobia queen of the Palmyrenians, and 
Tetricus general of the Gauls ; both of whom were 
made to grace his triumph, in the year 274. He was 
killed by one of his generals in Thrace in the year 275, 
when he was preparing to enter Perſia with a great 
army. See RonE. | „ Bp 4GCH 

AURELIUS victor. See Victor. 
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of the province of Balagate, in the dominions 


the 
Mogul. It is forniſhed with handſome moſques 
and caravanſcras, The buildings are chiefly of free- 
ſtone, and pretty high, and the ſtreets planted on 
each ſide with trees. They have large gardens well 
ſtocked with fruit-trees and vines. The foil about it is 
alſo very fertile, and the ſheep fed in its neighbourhood. 
are remarkably large and ſtrong. E. Long. 75. 30. 
N. Lat. 19. 10. 

AURENG-ZEBE, the Great Mogul. See Iupo- 
STAN. 

AUREOLA, in its original ſignification, ſignifies 
a jewel, which is propoſed as a reward of victory in 
ſome public diſpute, Hence the Roman ſchoolmen ap- 
plied it to denote the reward beſtowed on martyrs, 
virgins, and doctors, on account of their works of ſu- 
pererogation ; and painters uſe it to ſignify the crown 
of glory with which they adorn the heads of ſaints, 
confeſiors, & c. 

AUREUS, a Roman gold coin, equal in value to 
25 denarii.—According to Ainſworth, the aureus of 
the higher empire weighed near five pennyweights ; 
and in the lower empire, little more than half that 
weight, We learn from Suetonius, that it was cuſtom- 

to give aurei tothe victors in the chariot-races. 

AUREUS mons (anc. geog.), a mountain in the 
north-weſt of Corſica, whoſe ridge runs out to the 
north-eaſt and ſouth-eaſt, forming an elbow— Another 
mountain of Moe ſia Superior, or Servia (Peutinger), to 
the ſouth of the Danube, with a cognominal town at 
its foot on the ſame river. The emperor Probus plant- 
ed this mountain with vines ( Eutropius). 

AURICK, a city of Germany; in Eaſt Friefland, 
in the circle of Weſtphalia; to which the king of 
Pruſſia claims a right. It is ſituated in a plain ſur- 
rounded with foreſts full of game. E. Long. 6. 50. 
N. Lat. 53. 28. 

AURICLE, in anatomy, that part of the ear which 
is prominent from the head, called by many authors 
auris externa. 

AURICLES are likewiſe two muſcular bags ſituated 
at the baſis of the heart, and intended as diverticula for 
the blood during the diaſtole. 

AURICULA, in _— See PRIMULA. 

AURIFLAMMA, in the French hiſtory, properly 
denotes a flag or ſtandard belonging to the abbey of St 
Dennis, ſuſpended over the tomb of that ſaint, which 
the religious, on occaſion of any war in defence of their 
Jands or rights, took down, with great ceremony, and 
ve it to their protector or advocate, to be borne at 
e head of their forces. 

AURIFLAMMA is alſo ſometimes uſed to denote the 
chief flag or ſtandard in any army. 

AURIGA, the Waccongs, in aſtronomy, a con- 
ſtellation of the northern hemiſphere, conſiſting of 23 
ſtars, according to Tycho; 40, according to Hevelius; 
and 68, inthe Britannic catalogue. 

AURILLAc, a town of France in the Lower Au- 
vergne, ſeated on a ſmall river call Jordane. It is 
one of the moſt contiderable towns of the province, has 
ſix gates, is very populous, and yet has but one pariſh. 
The caſtle is very high, and commands the town. The 
abbot is lord of Aurillac, and bas epiſcopal juriſdic- 
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Auer: AURENGABAD, a city in the Een Indies, 


THOR 
AUR 
tion; he is alſo chief juſtice of the town. This place 


is remarkable for having produced ſeveral great men, mentum 


E. Long. 2. 33. N. Lat. 44. 55. | 
AURIPIGMENTUM, o&sr1iMEnT, in natural hi- 
ſtory. See OnrIMENT. 
AURISCALPIUM, an inſtrument to clean the ears, 
and ſerving alſo for other operations in diſorders of that 


AURORA, the morning twilight, or that faint light 
which appears in the morning when the ſun is withi 
18 degrees of the horizon. 

AuRO&4, the goddeſs of the morning, according to 
the Pagan mythology, She was the daughter of Hy- 
perion and Theia, according to Heſiod ; of Titan 
and Terra, according to others. It was under this name 
that the ancients deified the light which foreruns the 
riſing of the ſun above our hemiſphere. The poets re- 
preſent ber as riſing out of the ocean, in a chariot, 
with roſy fingers dropping gentle dew. Virgil deſcribes 
8 in a flame - coloured chariot with four 

8. 

AURORA, one of the New Hebrides iſlands in the 
South Sea, in which Mr Forſter ſuppoſes the Peak 
d Etoile mentioned by Mr Bouganville to be ſituated. 
The iſland is inhabited; but none of its inhabitants 
came off to viſit Captain Cook. The country is woody, 
and the vegetation ſeemed to be exceſſively luxuriant. 
It is about 12 leagues long, but not above five miles 
broad in any part; lying nearly north and ſouth. The 
middle lies in S. Lat. 15. 6. E. Long. 168. 24. 

AURORA BOREALIS, NORTHEKN TWILIGHT, 
or Streamers ; a kind of meteor appearing in the nor- 
thern part of the heavens, moſtly in the winter-time, 
and in froſty weather. It is now ſo generally known, 
that no deſcription is requiſite of the appearance which 
it uſually makes in this country, But it is in the arc- 
tic regions that it appears in perfection, particularly 
during the ſolſtice. In the Schetlaud lands, the 
merry dancers, as they are there called, are the con- 
ſtant attendants of clear evenings, and prove great re- 
liefs amid(t the gloom af the long winter-nights. They 
commonly appear at twilight near the horizon, of a 
dun colour, approaching to yellow ; ſometimes conti- 
nuing in that ſtate for ſeveral hours without any ſen- 
ſible motion ; after which they break out into ſtreams 
of ſtronger light ſpreading into columns, and altering 
ſlowly into ten thouſand different ſhapes, varying their 
colours from all the tints of yellow to the obſcureſt ruſ- 
ſer. They often coyer the whole hemiſphere, and 
then make the moſt brilliant appearance. Their mo- 
tions at theſe times are moſt amazingly quick ; and 
they aſtoniſh the ſpectator with the rapid change of 
their form. They break out in places where none 
were ſeen before, ſkimming briſkly along the heavens ; 
are ſuddenly extinguiſhed, and leave behind an uniform 
duſky tract. This again is brilliantly illuminated in 
the ſame manner, and as ſuddenly left a dull blank. 
In certain nights they aſſume the appearance of vaſt 
columns, on one fide of the deepeſt yellow, on the 
other declining aygay till it becomes undiftinguiſhed 
from the ſky. They have generally a ſtrong tremulous 
motion from end to end, which continues till the whole 
vaniſhes. In a word, we, who only ſec the extremi- 
mitics of theſe northern phenomena, have but 2 oe 
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Borealis; to the; ſtate of the atmoſphere, they diſſer in colours, 
bey often put on the colour of blood, and make a 
moſt dreadfyl appearance. The ruſtic ſages become 
prophetic, and terrify the gazing ſpetaters with the 
dread of war, peſtilence, and famine. This ſuperſti- 
tion was not peculiar to the northern iſlands ; nor are 
theſe appearances of recent date. The ancients called 
them Chaſmata, and Trabes, and Bolides, according 
to their forms or colours. 

In old times they were extremely rare, and on that 
account were the more taken notice of. From the days 
of Plutarch to thoſe of our ſage hiſtorian Sir Richard 
Baker, they were ſuppoſed to have been portentous 
of great events, and timid imaginations ſhaped them 
into aerial conflicts: 

Fierce fiery warriors fight upon the clouds 

I In ranks and ſquadrons and right form of war. 
This mete- Dr Halley tells us, that when he ſaw a great auro- 
or formerly xa borealis in 1716, he had begun to deſpair of ever 
very rare. ſeeing one at all; none having appeared, at leaſt in 
any conſiderable degree, from the time he was born 
till then, Nutwithſtanding this long interval, however, 
it ſeems that in ſome periods the aurora borealis had 
been ſcen much more frequently ; and perhaps this, as 
well as other natural phenomena, may have ſome ſtated 
2 Umes of returning, 

Hiſtory by The only thing that reſembles a diſtin hiſtory of 
Dr Halley. this phenomenon, is what we have from the learned Dr 
Halley, Phil. Tranſ. no 347. The firſt account he 
gives, is of the appearance of what is called by the 
author burning peart, and was ſeen at London on Ja- 
nuary 3oth, 1560. This account is taken from a book 
intitled, A deſcription of Meteors, by V. F. D. D. and 
reprinted at London in 1654. The next appearance, 
on the teſtimony of Stow, was on October 7th, 1564. 
In 1574 alſo, according to Camden, and Stow above- 
mentioned, an aurora borealis was obſerved two nights 
ſucceſſively, viz. on the 14th and 15th of November, 
with much the ſame appearance as deſciribed by Dr 
Halley in 1715-16, and which we now ſo frequently ob- 
ſerve. Again, the ſame was twice ſeen in Brabant, in 
the year 1575 ; viz, on the 13th of February and 28th 
of September. Its appearances at both theſe times were 
deſcribed by Cornelius Gemma, profeſſor of medicine 
in the univerſity of Lovain, who compares them to 
ſpears, fortified cities, and armies fighting in the air. 
After this, Michael Mzſtlin, tutor to the great Kepler, 
aſſures us, that at Baknang in the county of Wurtem- 
berg in Germany, theſe phenomena, which he ſtyles 
chaſmata, were ſcen by himſelf no leſs than ſeven times 
in 1580. In 1581, they again appeared in an extra- 
ordinary manner in April and September, and in a leſs 
degree at ſome other times of the ſame year. In 1621, 
September 2d, this phenomenon was obſerved all over 
France, and deſcribed by Gaſſendus, who gave it the 
name of aurora borealis : yet neither this, nor any ſi- 
milar appearances poſterior to 1574, are deſcribed by 
Engliſh writers till the year 1707 ; which, as Dr Hal- 
ley obſerves, ſhows the prodigious neglect of curious 
matters which at that time prevailed, From 1621 to 
1707, indeed, there is no mention made of an aurora 
borealis being ſeen by any body: and cogfidering the 
number of aſtronomers who during that Mice were in 
a manner continually T on the heavens, we may 
very reaſonably conclude that no ſuch thing did make 
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its appearance till after an interval of 86 yeats, In Avnzors 
1707, a ſmall one was ſcen in November; and during Borealis. 
that year and the next, the ſame appearances were re. Vol 
peated five times, The next, on record is that men- | 
tioned by Dr Halley in March 1715-16, the” bril- 
liancy of which aitracted univerſal attention, and by 
the vulgar was conſidered as marking the introduction 
of a forcign race of princes. Since that time thoſe me- 
teors have been ſo common, that no accounts have 
been kept of them. 
It was for a long time a matter of doubt whether 
this meteor inade its appearance only in the northern 
hemiſphere, or whether it was alſo to be obſerved near 3 
the ſouth pole. This is now aſcertained by Mr For- Mr For- 
ſter ; who in his late voyage round the world along ſtcr's ac- 
with Captain Cook, aſſures us, that he obſerved them count of fi- 
in the high ſouthern latitudes, though with phenome- _— 
na ſomewhat different from thoſe which are ſeen here. in the 
On Feb. 17, 1773, as they were in Lat. 380 ſouth, ſouthern 
4% A beautiful phenomenon (ſays he) was obſerved dur- hemiſ- 
ing the preceding night, which appeared again this here. 
and ſeveral following nights. It conſiſted of long co- 
lumns of a clear white light, ſhooting up from the ho- 
rizon to the eaſtward, almoſt to the zenith, and gra- 
dually ſpreading on the whole fouthern part of the 
ſky. Theſe columns were ſometimes bent ſideways at 
their upper extremities; and though in moſt reſpects 
ſimilar to the northern lights (aurora borealis) of our 
hemiſphere, yet differed from them in being always of 
a whitiſh colour, whereas ours aſſume various tints, e- 
ſpecially thoſe of a fiery and purple hue. The ſky was 
generally clear when they appeared, and the air ſharp 
and cold, the thermometer ſtanding at the freezing- 
ni.“ 
Dr Halley obſerved that the aurora borealis deſcrib- 
ed by him aroſe to a prodigious height, it being ſeen Riſes very 
from the weſt of Ireland to the confines of Ruſſia and high. 
Poland on the eaſt ; nor did he know how much farther 
it might have been viſible; ſo that it extended at leaſt 
30 degrees in longitude, and from lat. 30 north it was 
ſcen all over the northern part of Europe; and what 
was very ſurpriſing, in all thoſe places where it was vi- 
ſible, the ſame appearances were exhibited which Dr 
Halley obſerved at London, He obſerves, with ſeem- 
ing regret, that he could by no means determine its 
height for want of obſervations made at different pla- 
ces; otherwiſe he e eaſily have calculated the 
height of this aurora borealis, as he did of the fiery 
globe in 1719*. Toe other philoſophers, however, he * See Atme 
ives the following exhortation. When therefore lere. 
or the future any ſuch thing ſhall happen, all thoſe 
that are curious in aſtronomical matters are hereby 
admoniſhed and intreated to ſet their clocks to the 
apparent time at London, for example, by allowing ſo 
many minutes as is the difference of meridians; and 
then to note, at the end of every half hour preciſely, the 
exact ſituation of what at that time appears remarkable 
in the ſky ; and particularly the azimuths of thoſe very 
tall pyramids ſo eminent above the reſt, and there- 
fore likely to be ſeen furtheſt: to the intent that, by 
comparing theſe obſervations taken at the ſame mo- 
ment in diſtant places, the difference of their azimuths 
may ſerve to determine how far theſe pyramids are di- 
ſtant from vs.” * This advice of Dr Halley ſeems to 
have been totally neglected by all the philoſophical 
people in Britain, In other countries, however, they 
bave 
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have been more induſtrious. Father Boſcovich has 


Borealis. determined the height of an aurora borealis, obſerved 
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on the 16th of December 1737 by the Marquis of Po- 
leni, to have been B25 miles high; the celebrated Mr 
Bergman, from a mean of 30 computations, makes the 
average height of the aurora borealis to be 70 Swe- 
diſh, or upwards of 460 Engliſh miles. Euler ſuppoſes 
it to be ſeveral thouſands of miles high ; and Mai- 
ran alſo aſſigns them a very elevated region. In the 
74th volume of the philoſophical tranſactions, Dr 
Blagden, when {peaking of the height of ſome fiery 
meteors, tells us, that the“ aurora borealis appears to 
occupy as high, if not a higher region above the ſur- 
face of the earth, as may be judged from the v 
diſtant countries to which it has been viſible at the 
ſame time.” The hcight of theſe meteors, however, 
none of which appear to have exceeded or even 
arrived at the height of a hundred miles, muſt 
appear trifling in compariſon of the vaſt clevations 
— — 4 — But theſe enormous heights, va- 
rying ſo 2 ſhow that the calculators have 
not had proper data to d upon; and indeed 
the immenſe extent of ſpace occupied by the auro- 
ra borealis itſelf, with its conſtant motion, muſt make 
it infinitely more difficult to determine the height of it 
than of a fiery globe, which occupies but a ſmall por- 
tion of the viſible heavens. The moſt certain method 
of making a compariſon betwixt the aurora borealis 
and the meteors already mentioned, would be, if a ball 
of fire ſhould happen to paſs through the ſame part of 
the heavens where an aurora borealis was ; when the 
comparative height of both could eaſily be aſcertained. 
One inſtanee of this only has come under our obſerva- 
tion, where one of the ſmall meteors, called falling ſtars, 
was evidently obſcured by an aurora borealis ; and there- 
fore muſt have been higher than the lower part of the 
latter at leaſt. A ſingularity in this meteor was, that 
it did not proceed in a ſtraight line through the hea- 
vens, as is uſual with falling ſtars, but deſcribed a very 
conſiderable arch of a circle, riſing in the northweſt, 
and procceding ſouthward a conſiderable way in the arch 
of a circle, and diſappearing in the north. Its edges 
were ill defined, and five or ſix corruſcations ſeemed to 
iſſue from it like the rays painted as iſſuing from ſtars, 
The aurora borealis was not in motion, but had dege- 
nerated into a crepuſculum in the northern of the 
hemiſphere. Indeed in ſome caſes this kind of crepuſ- 
culum appears fo. plainly to be connected with the 
clouds, that we can ſcarcely avoid ſuppoſing it to pro- 
ceed from them. We cannot, however, argue from 
this to the height of the aurora borealis when it moves 
with great velocity, becauſe it then may, and very 
robably does, aſcend much higher. Dr Blagden, in- 
ced, informs us, that inſtances are recorded, where the 
northern lights have been ſeen to join, and form lu- 
minous balls, darting abour with great velocity, and 
even leaving a train like the common fire-balls. It 
would ſeem therefore, that the higheſt regions of the au- 
rora borealis are the ſame with thoſe in which fireballs 
move. 
With regard to the cauſe of the aurora borealis, 


tures con- many conjectures have been formed. The firſt which 


cernin 
cauſe o 


the naturally occurred was, that it was occaſioned by the 


aſcent of inflammable ſulphureous vapours from the 
carih. To this ſuppoſition Dr Halley objects the im - 
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reaſonably conclude, that 

poles of the earth and the aurora borealis; 
but being unacquainted wich the electric power, be ſup- 
poſed, this earth was hollow, having within it 2 
magnetical ſphere, which correſponded in virtue with 
all the natural and artificial magnets on the ſurface; 
and the magnetic effluvia paſſing through the earth, 
from one pole of the central magnet to another, might 
ſometimes become viſible, in their courſe, which he 
thought was from north to ſouth, and thus exhibit the 
beautiful corruſcations of the aurora borealis. Had 
Dr Halley, however, known that a ſtroke of electrici- 
ty would give polarity to a needle that had it not, or 
reverſe the poles of one that had it before, he would 
undoubtedly have concluded the electric and magnetic 
effluvia to be the ſame, and that the aurora borealis 
was this fluid performing its circulation from one pole 
of the earth to the other. In fact, this very hypothe- 
ſis is adapted by S. Beccaria ; and by the ſuppoſed cir- 
culation of the electric fluid he accounts for the pheno- 
mena of magnetiſm and the aurora borealis in a manner 
perfectly ſimilar to that of Dr Halley, only changin 
the phraſe magnetic effluvia for electric fluid, The f 
lowing is the account given us by Dr Prieſtley of Bec- 
caria's ſentiments on this matter. 

« Since a ſudden ſtroke of lightning gives polarity 
to magnets, he conjectures, that a re far and conſtant 
circulation of the whole maſs of the fluid from north to 
* may be the oxiginal cauſe of magnetiſm in gene- 
ral. 

«« That this etherial current is inſenſible to us is no 
proof of its non-exiſtence, ſince we ourſelves are invol - 
ved in it. He had ſeen birds fly ſo near a thunder- 
cloud, as he was ſure they would not have done had 
they been affected by its atmoſphere. | 

«« This current he would not ſuppoſe to ariſe from 
one ſource, but from ſeveral, in the northern bemi- 
ſphere of the earth ; and he thinks that the aurora 
borealis may be in this cle&ric matier performing its 
circulation in ſuch a ſtate of the atmoſphere as — 5 
it viſible, or approaching the earth nearer than uſual. 
Accordingly very vivid appearances of this kind have 
—_ obſerved to occaſion a fluctuation in the magnetic 
needle, | , 

A direct diſproof of this circulation, however, is fur- 
niſhed by the obſervation of Mr Forſter already men- 
tioned ; with which, though neither Dr Halley nor S. 
Beccaria could be acquainted, they — 7 have thought 
of it as a final proof either of the truth or falſehood of 
their hypotheſis.—If the aurora borealis is no other 
than the electric fluid performing the abovementioned 
circulation, it ought to dart from the horizon towards 
the zenith in the northern hemiſphere, and from the 
zenith to the horizon in the ſouthern one: but Mr 
Forſter plainly tells us, that the columns ſhot up from 
the horizon towards the zenith as well in the ſouthern 
hemiſphere as in the northern ; ſo that if the aurora 
borealis is to be reckoned the flaſhings of electric mat- 
ter, its courſe is ew directed from both poles to- 
wards the equator, and not from one pole to the other. 

Concerning the cauſe of this phenomenon, Mr Can- 
ton has the following query: “ Is not the aurora — 

| realis 
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Auers Tealis the flaſhing of electrieal fire from politive towards 
Borealis negative clouds at a 


eat diſtance, through the u 
rt of the — where the reſiſtance is ea. 

t to this we muſt reply in the negative; for in this 
caſe it would flaſh in evey direction according to the 
poſition of the clouds, as well as from north to ſonth. 
Beſides this query, he conjectures, that when the 
needle is diſtarbed by the aurora borealis, that pheno- 
menon proceeds from the electricity of the heated air; 
and ſappoſes the air to have the property of becoming 
electric by heat, like the tourmalin. But neither does 
this hypotheſis appear at all probable ; becauſe, in ſuch 
a caſe, the aurora borealis ought to be moſt frequent 
in ſummer when the air is moſt heated, whereas it 1s 
found to be the reverſe ——Laſtly, with theſe electri - 
cal hypotheſes we ſhall contraſt that of Mr Mairan, 
who imagined this phenomenon to ed from the 
atmoſphere of the ſan, particles of which were thrown 
off by its centrifugal force acquired by his rotation on 
his axis; and that theſe particles falling upon the at- 
moſphere of the earth near its equatorial parts, were 
from thence propelled by the diurnal motion of the 
earth towards the polar regions, where they formed 
the aurora borealis. This hypotheſis, beſides its being 
a mere fuppoſition unſupported by one ſingle appear- 
ance in nature, is liable to the objection already men- 
tioned ; for in this caſe the light ſhould dart from the 
equator to the poles, and not from the poles to the 
equator : or if we ſhould ſuppoſe this matter to be gra” 
dually accumulated at cach of the poles, we muſt then 
make other ſuppoſitions equally v and ill founded, 
concerning its gettin with fuch ſurpriſing rapi- 
dity in dire& oppolition to the power which once 
brought it thither. 

The firſt perſon that ſeems to have endeavoured to 
find any politive proof for the electrical quality of the 
aurora borealis, is Dr Hamilton of Dublin. He ob- 
ſerves, that though this phenomenon is commonly ſup- 
poſed to be electrical, yet he had not ſeen any attempt 
to prove that it is ſo: but the only f he himſclf 
brings is an experiment of Mr Hawkſbec, by which 
the electric fluid is ſhown to put on appearances ſome- 
what like the aurora borealis, when it paſſes through a 
vacuum. He obſerved, that when the air was moſt 
perfectly exhauſted, the ſtreams of electric matter were 
then quite white ; but when a ſmall quantity of air 
was let in, the light aſſumed more of a purple colour, 
The flaſhing of this light therefore from the denſe re- 
gions of the atmoſphere into ſuch as are more rare, and 
the tranſitions through mediums of different denſity, 
he reckons the cauſe of the aurora borealis, and of the 
different colours it aſſumes. 

Dr Hamilton's proof, then, of the electricity of 
the aurora borealis, conſiſts entirely in the reſemblance 
the two lights bear to one another ; and if to this we 
add, that, during the time of an aurora borealis, the 
magnetic needle hath been diſturbed, electric fire ob- 
tained from the atmoſphere in plenty, and at ſome 
times different kinds of rumbling and hiſſing ſounds 
heard, we have tha ſum of all the pofitive evidence in 
favour of the electric hypotheſis, 

Was the aurora borealis the firſt natural phenome- 
non the ſolution of which had been attempted by elec- 
tricity, no doubt the proofs juſt now adduced would 
be very inſufficient : but when it is conſidered, that we 
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have indiſputable evidence of the identity of the phe- Aurora 
nomena of thunder and of electricity; when we alſo Borealis. 
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conſider, that the higher —— of our atmoſphere are 
continually in a ſtrongly hed Nate ; the analogy 
becomes ſo ſtrong, that we can ſcarce doubt of the au- 
rora borealis ariling from the ſame cauſe. The only 
difficulty is, to give a reaſon why the electricity 
of the atmoſphere” ſhould be conſtantly found to direct 
its courſe from the poles towards the equator, and not 
from the equator to the poles; and this we think may 
be done in the follewing manner. 

1. It is found that a 


hot air, hot glaſs, melted roſin, ſealing wax, &c. are 
all conductors, till their heat is diſſipated, and then 
they again become electrics. 

2. As the converſe of every true propoſition ought 
alſo to be true, it follows from the above one, that if 
clerics when heated become conductors, then non- 
clerics when ſubjected to violent degrees of cold 
ought to become electric. In one inſtance this has 
been verified by experience ; water, which is a conduc- 
tor when warm or not violently cooled, is found to be- 
come electric when cooled to 20® below o of Fahren- 
heit's thermometer. With regard to metallic ſubſtan- 
ces, indeed, no experiments have as yet been made to 
determine whether their conducting power is affected 
by cold or not. Very probably we might not be able 
to produce ſuch a degree of cold as ſenſibly to leflen 
their conducting power; but ſtill the analogy will 
hold; and, as we are by no means able to produce the 
greateſt degree of cold poſſible, reaſon will always ſug- 
geſt to us, that if a certain 1 * of cold changes one 
conductor into an electric, a ſufficient degree of it will 
alſo change all others into electrics. 

3. If cold is ſufficient to change conducting ſub- 
ſtances into electries, it muſt alſo increaſe the eke rie 
power of ſuch ſubſtances as are already electric; that 
is to ſay, very cold air, glaſs, roſin, &c. provided 
they are dry, will be more electric than when they are 
warmer, With regard to air, which is moſt to our 
28 pur poſe, this is rendered extremely probable, 

conſidering that clear froſty weather is of all others 

e molt favourable for electric experiments. They 
may be made indeed to equal advantage almoſt in any 
ſtate of the atmoſphere, provided ſufficient pains is 
uſed, but in dry hard froſts they will ſucceed much 
more eaſily that at any other time. 

Theſe three axioms being allowed, the cauſe of the 
aurora borealis is eaſily deduced from them. The air, 
all round the globe, at a certain height above its ſur- 
face, is found to be exceedingly cold, and, as far as ex- 
periments have yet determined, exccedingly electrical 
alſo, The inferior parts of the atmoſphere between 
the tropics, are violently beated during the day-time 
by the reflection of the ſan's rays from the carth. 
Such air will therefore be a kind of conduQor, and 
much more readily with its electricity 10 the 
clouds and vapours ing in it, than the colder air 
towards the north and ſouth poles. Hence the prodi- 
gious appearances of electricity in theſe regions, ſhow- 
ing itſelf in thunder and other tempeſts of the moſt 
terrible kind. Immenſe quantities of the electrie fluid 
are thus communicated to the earth, and the inferior 
warm atmoſphere bayingonce exhauſted itſelf, muſt ne- 

ceſſarily 
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ceſſatily be recruited from the upper and colder re- 
„ This becomes very probable from what the 
rench mathematicians obſerved when on the top of 
one of the Andes, They were often involved in 
clonds, which, finking down into the warmer air, ap- 
peared there to be highly electriſied, and diſcharged 
themſelves in violent tempeſts of thunder and light- 
ning; while, in the mean time, on the top of the 
mountain, they enjoyed a calm and ſerene ſky. In the 
temperate and frigid zones, the inferior parts of the 
atmoſphere never being ſo ſtrongly heated, do not part 
with their electricity ſo eaſily as in the torrid zone, 
and conſequently do not require ſach recruits from the 
upper regions ; but notwithſtanding the difference of 
heat obſerved in different parts of the earth near the 
ſurface, it is very probable that at conſiderable heights 
the degree of cold is nearly equal all round it. Were 
there a like equality in the heat of the under part, 
there conld never be any conſiderable loſs of equili- 
brium in the electricity of the atmoſphere : but as the 
hot air of the torrid zone is perpetually bringing down 
vaſt quantities of electric matter from the cold air that 
lies directly above it; and as the inferior parts of the 
at moſphere lying towards the north and ſouth poles do 
not conduct in any great degree; it thence follows, 
that the opper parts of the atmoſphere lying over the 
torrid zone will continually require a ſupply from the 
northern and ſouthern regions. This eaſily ſhows the 
neceſſity of an electric current in the ker parts of the 
atmoſphere from each pole towards the equator : and 
thus we are alſo fnrniſhed with a reaſon why the au- 
rora borealis appears more frequently in winter than 
in ſummer; namely, becauſe at that time the electric 
power of the inferior atmoſphere is greater on account 
of the cold than in ſummer ; and conſequently the 
abundant electricity of the upper regions muſt go al- 
moſt wholly off to the equatorial parts, it being impoſ- 
ſible for it to get down to the earth : hence alſo the 
aurora borealis appears very frequent and bright in the 
frigid zones, the degree of cold in the npper and un- 
der regions of the atmoſphere being much more nearly 
equal in theſe parts than in any other, In ſome parts 
of Siberia particularly, this meteor appears conſtantly 
from October to Chriſtmas, and its corruſcations arc 
ſaid to be very terrifying. Travellers agree, that here 
the aurora borealis appears in greateſt perfection; and 
it is to be remarked, that Siberia is the coldeſt coun- 
try on earth. In confirmation of this, it may alſo be 
obſerved, that, from the experiments hitherto made 
with the electrical kite, the air appears conſiderably 
more electrical in winter than in ſammer, though the 
tlonds are known to be often moſt violently electrified 
in the ſammer time; a proof, that the electricity na- 
turally belonging to the air is in ſammer much more 
powerfully drawn off by the clouds than in the winter, 
vwing to the exceſs of heat in ſummer, as already ob- 
ſerved. 

A conſiderable difficulty, however, ſtill remains, from 
the upright poſition which rhe ſtreams of the aurora 
borealis are generally obſerved to have; whereas, ac- 
cording to the hypotheſis abovementioned, they ought 
rather to run directly from north to ſouth. This dif- 
ficulty occured to Dr Halley : but he anſwers it by 
ſuppoling his magnetic efluvia to paſs from one polc 
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to another in arches of 
height above the earth, and 
the places whence th 
circle; in which caſe, being ſent off in a direction nearly 
perpendicular to the ſurface of the earth, they muſt 
— 144 cred to thoſe who ſee them from 
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ace, as is demonſtrated by mathemati- 
cians, It is alſo reaſonable to think that they will take 
this direction rather than any other, on account of their 
meeting with leſs reſiſtance in the very high regions of 
the air than in ſuch as are lower. 

But the greateſt difficulty ſtill remains: for we have 
ſappoſed the equilibrium of the atmoſphere to be broken 
in the day-time, and reſtored only the night; where 
as, conſidering the immenſe velocity with which the 
electric flaid moves, the equilibrium ought to be reſto- 
red in all parts almoſt inſtantaneouſly ; yet the aurora 
borealis never appears except in the AT on although its 
brightneſs is ſuch as muſt ſometimes make it viſible to 
us did it really exiſt in the day-time. 

In aaſwer to this it muſt be obſerved, that though 
the paſſage of cleAricity through a good conductor is 
inſtantaneous, yet through a bad conductor it is ob- 
ſerved to take ſome time in paſling. As our atmo- 
ſphere therefore, unleſs very violently heated, is but a 
bad conductor of electricity; though the equilibrium in 
it is broken, it can by no means be inſtantaneouſly re- 
ſtored. Add to this, that as it is the action of the ſun 
which breaks the equilibrium, ſo the ſame action, ex- 
tending over half the globe, prevents almoſt any attempt 
to reſtore it till night; when flaſhes ariſe from various 
parts of the atmoſphere, gradually extending themſelves 
with a variety of undulations towards the equator. 

It now remains to explain only one particularity of 
the aurora borealis, namely, that its ſtreams do not al- 
ways move with rapidity, ſometimes appearing quite 
ſtationary for a conſiderable time, and ſometimes being 
carried in different directions with a flow motion. To 
this indeed we can give no other reply, than that weak 
electric lights have been ſometimes obſerved to put on 
the ſame appearance at the ſurface of the earth ; and 
much more may we ſuppoſe them capable of do- 
ing ſo at great heights above it, where the conduc- 
tors are both fewer in number and much more imper- 
fect. When M. de Romans was making experiments 
with an electric kite in Italy, a cylinder of blue light 
about four or five inches diameter was obſerved ſur- 
rounding the ſtring. This was in the day-time ; but 
had it been night, he imagined it muſt have been four 
or five feet in ary and as the ſtring was 780 feet 
long, it would probably have ſcemed pyramidal], point- 


darting from 


ing upwards like one of the ſtreams of the aurora bo- 


realis. A ſtill more remarkable appearance, Dr Prieſt- 
ly tells us, was obſerved by Mr Hartman. He had 
been making electrical experiments for four or five 
hours together in a very ſmall room ; and upon poin 
ont of it, and returning with a light in his hand, walk- 
ing pretty quick, he perceived a ſmall flame following 
him at about three feet diſtance. Being alarmed at this 
appearance, he ſtopped to examine it, upon which it 
vaniſhed. This laſt inſtance is very remarkable, and ſin- 
gular in its kind: from both, however, we are ſuffici- 
ently warranted to conclude, that ſmall portions of our 
atmoſphere may by various canſes be ſo much mou 
c 
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The corona, or circle, which is often formed near the 
zenith by the aurora borealis, is eaſily accounted for in 
the ſame manner. As this corona is commonly ſta- 
tionary for ſome time, we imagine it would be a very 
proper mark whereby to determine the diſtance of the 
meteor itſelf, If an aurora borealis, for inſtance, was 
obſerved by two perſons, one at London, and the other 
at Edinburgh ; by noting the ſtars among which the 
corona was obſerved at each place, its true altitude 
from the ſurface of the earth could eaſily be determi- 
ned by trigonometry. 

Under the article ATMOSPHERE it was ſuggeſted, 
that no good proof had been as yet brought for the 
extreme rarity of the air uſually ſuppoſed to take place 
at no very great heights above the earth. The bright- 
neſs of the meteor there mentioned at 70 miles perpen- 
dicular from the ſurface, as alſo its figure, ſeemed to 
prove the air conſiderably denſer at that diſtance from 
the carth. Though the height of the aurora borealis 
has never been determined, we can ſcarce imagine it to 
be greater than that of this meteor, or indeed fo you : 
but although its ſtreams reſemble the paſſage of elec- 
tric light through a vacuum, it cannot be from thence 
inferred, that the air is at all in a ſtate ſimilar tothe va- 
caum of an air-pump in thoſe places where the aurora 
borealis is produced; ſeeing we have inſtances of ſimi- 
lar appearances being produced in very denfe air. The 
plate of an electrophorus is often ſo highly electrified, 
as to throw out flaſhes from different parts as ſoon as 
it is lifted up, and by proper management it may be 
always made to emit long and broad flaſhes which ſhall 
ſcarcely be felt by the finger, inſtead of ſmall, denſe, 
and pangent ſparks ; fo that, though long flaſhes may 
be produced in rarefied air, it by no means follows that 
the ſame may not alſo be produced in denſer air. As 
little can we infer any thing from the colours ; for we 
obſerve the electric ſpark ſometimes white, ſometimes 
blue, and ſometimes purple, in the very ſame ſtate of 
the atmoſphere, and from the ſame ſubſtance. 

The aurora borealis is ſaid to be attended with a pe- 
culiar hiſſing noiſe in ſome very cold climates ; Gme- 
lin ſpeaks of it in the moſt pointed terms, as frequent 
and very loud in the north-eaſtern parts of Siberia; and 
other travellers have related ſimilar facts. Gmelin's 
account is very remarkable. Theſe northern lights 
(ſays he) begin with ſingle bright pillars, riſing in the 
N. and almoſt at the ſame time in the N. E. which 
gradually increaſmg comprehend a large ſpace of the 
heavens, raſh about from place to place with incredible 
velocity, and finally almoſt cover the whole ſky up to 
the zenith. The ſtreams are then ſeen meeting toge- 
ther in the zenith, and produce an appearance as if a 
vaſt tent was expended in the heavens, glittering with 
gold, rabies, and ſaphire. A more beautiful ſpectacle 
cannot be painted ; but whoever ſhould ſee ſich a 
northern light for the firſt time, could not bebold it 
without terror, For however fine the illumination may 


be, it is attended, as I have learned from the relation 

of many perſons, with ſach a hiſſing, cracking, and 

ruſhing noiſe throughout the air, as if the largeſt fire- 

works were playing off, To deſcribe what they then 

hear, they 2 uſe of the expreſſion, Spolochi chodjat, 
Vor. II. 
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Aurora fied as to ſhine, and likewiſe be moved from one place 
Borealis to another without parting with the eleQricity they 
—— have received, for a conſiderable time. 


ply of it for the common operations of nature. 
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that is, the ranging boſt is paſſing. The hunters who 
purſue the white and blue foxes in the confines of the 
Icy Sea, are often overtaken in their courſe by theſe 
northern lights. Their dogs are then ſo much frighten- 
ed, that they will not move, but lic obſtinately on the 
ground till the noiſe has paſſed. Commonly clear and 
calm weather follows this kind of northern lights. 1 
have heard this account, not from one perſon only, 
but confirmed by the uniform teſtimony of many, who 
have ſpent part of ſeveral years in theſe very northern 
regions, and inhabited different countries from the Le- 
neſei to the Lena; ſo that no doubt of its truth can 
remain. This ſeems indeed to be the real birth-place 
of the aurora borealis.” 

The hiſſing or ruſhing noiſe above deſcribed, Dr 
Blagden is inclined to attribute to ſmall ſtreams of elec- 
tric matter running off to the earth from the maſſes or 
accumulations of electricity by which the northern 
lights are ſuppoſed to be produced. 

We ſhall conclude this article with an account of a 
paper preſented to the Royal Society by Mr Winn, in 
1772, whercin he ſays that the appearance of an au- 
rora borealis, is a certain ſign of an hard pale of wind 
from the ſouth to ſouth-weſt. This he never found to 
fail in 23 inſtances ; and even thinks, that from the 
ſplendor of the meteor, ſome judgment may be formed 
concerning the enſuing tempeſt. If the aurora is very 
bright, the gale will comeon within twenty-four hours, 
but will be of no long duration; if the light is fainc 
and dull, the gale will be leſs violent, and longer in 
coming on, but will alſo laſt longer, His obſervations 
were made in the Engliſh channel, where ſuch winds 
are very dangerous ; and by attending to the aurorz, 
he ſays he often got eaſily out of it, when others nar- 
rowly eſcaped being wrecked. This is an exceeding 
uſcful obſervation for ſailors : but it cannot be expected 
that the winds ſucceeding theſe meteors ſhould in 
all places blow from the ſouth-weſt ; though no doubt 
a careful obſervation of what winds ſucceed the aurora 
borealis, and other metcors, in different parts of the 
world, might contribute in ſome meaſure to leſſen the 
dangers of navigation. 

hat the aurora borealis ought to be ſucceeded by 


vaſt quantity of electric matter conveyed to the equa- 
torial parts of the earth, it is certain that the carth 
cannot receive any great quantity of this matter at one 
place without emitting it at another. The electricity, 
therefore, which is conſtantly received at the equator, 
muſt be emitted nearer the poles, in order to perform 
its courſe, otherwiſe there could not be a conſtant ſup- 
It is 
obſerved, that electrified bodies are always ſurrennded 
by a blaſt of air, which is ſent forth from them in all 
directions; hence, if the electric matter find a more 
ready paſſage through one part of the earth than ano- 
ther, a wind will be found to blow from that quarter. 
If therefore one of theſe places happens to be in the 
Atlantic ocean near the coaſt of France, or in the bay 
of Biſcay, the electric matter which has been received 
at the equator during an aurora borealis will be diſ- 
charged there ſome time aſter, and conſequently a 
wind will blow from that quarter, which will be from 
the ſouth-weſt to thoſe ſhips which are in the Engliſh 
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matter can be diſcharged from one place; and there- 
fore according to the different ſituations of thoſe clec- 
trical vents, winds may blow in different directions; 
and thus the ſame aurora borealis may produce a ſouth- 
weſt wind in the Engliſh channel, anda north-welt one 
in Scotland. 

AURUM. Scc Gol, CuENMISsTRT, and METAL- 
LUIS. 

This metal was introduced into medicine by the 
Arabians, who eſtcemed it one of the greateſt cordials 
and comforters of the nerves. From them Europe re- 
ceived it without any diminution of its character; in 
forcign pharmacopcias it is ſtill retained, and even 


mixed with the ingredients from which imple waters 


are to be diſtilled. But no one, it is preſumed, at this 
time expects any ſingular virtues from it, ſince it cer- 
tainly is not alterable in the human body. Mr Geof- 
froy, though unwilling to reject it from the cordial 
preparations, - honeſtly acknowledges that he has no 
other reaſon for retaining it than complaiſance to the 
Arabian ſchools, The chemiſts have endeavoured, by 
many elaborate proceſſes, to extract what they call a 
ſalphur or anima of gold : but no method is as yet 
known of ſeparating the component parts of this me- 
tal; all the tinctures of it, and aurum potabile, which 
have hitherto appeared, are real ſolutions of it in aqua 
regia, diluted with ſpirit of wine or other liquors, and 
prove injurious to the body rather than beneticial. A 
place, however, is now given in ſome of the fo- 
reign pharmacopeias to the aurum fulminans ; and it 
has of late been recommended as a remedy in ſome 
convulſive diſeaſes, particularly in the chorea ſancti viti. 

Aurwm Fulminans. See ChEMISTRY-Index. 

Avrum Moſaicum. See ChEMISTRY-Jndes. 

AURUNCI (anc, geog.), 2 people of Latium, to- 
wards Campania ; the ſame with the Auſones, at leaſt 
ſo intermixed as not to be caſily diſtinguiſhable, though 
Pliny ſeparatcs them. 

AUSA, a town of Terraconenſis, in the middle 
age called Auſona; now Lich de Cſona, a town of Ca- 
talonia in Spain, E. Long. 2. N. Lat. 41. 50. 

AUSCH. Sce AUCH. 

AUSI, an ancient and very ſavage people of Li- 
Herodotus tells us that they were unacquainted 
with marriage, and had all their women in common. 
The children were brought up by their mothers till 
they were able to walk: after which they were intro- 
daced to an aſſembly of the men, who met every three 
months ; and the man to whom any child firſt ſpoke, 
acknowledged himſelf its father. They celebrated 
annually a feaſt in honour of Minerva, in which the 
girls divided into two companies, fought, with ſticks 
and ſtones, and thoſe who died of their wounds were 


concluded not to have been virgins. 


AUSIMUM, or Auxiuun, an ancient Roman co- 
lony inthe Picenum ; now Oſimo or Iſiuno, in the March 
of Ancona in Italy. E. Long. 15. N. Lat. 43. 20. 

AUSITA, or Xs$1Tx, a tribe of ancient Arabs, 
ſuppoſed by Bochart to have inhabited the land of Uz 
mentioned in ſcripture. 

AUSONA (anc. geog.), a town of the Auſones, a 
people who anciently occupied all the Lower Italy, 
from the Promontorium Circxum down to the (traits 
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channel. It cannot be imagined, however, that all the 
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of Sicily (Livy), but were afterwards reduced to a 
much narrower compaſs ; namely, between the Montes 
Circæi aud Maſſici: nor did they occupy the whole 
of this, but other people were intermixed. Concern- 


.ing Auſona or its remains there is nothing particular 


recorded, 

AUSONIA, the ancient name of Italy, from its 
— ancient inhabitants the Auſones, (Virgil, Ser- 
vius). 

AUSONEUM make (anc. geog.), a part of the 
Ionian ſca, extending ſouthwards from the promonto- 
ry Japygium to Sicily, which it waſhes on the caſt, as 
it does the Brutii and Magna Græcia on the ſouth and 
ealt, It is ieparated from the Tuſcan ſea by the ſtrait 
of Meſlina. 

AUSONIUS (in Latin Decius, or rather Decimus 
Magnus Auſonius), one of the beſt pocts of the fourth 
century, was the ſon of an eminent phyſician, and born 
at Bordeaux, 
the whole family intereſting themſelves in it, either be- 
cauſe his genius was very promiſing, or that the ſcheme 
of his nativity, which had been caſt by his grandfather 
on the mother's ſide, made them imagine that he would 
riſe to great honour, He made an nncommon pro- 


grels in claſſical learning, and at the age of 30 was 


choſen to teach grammar at Bourdeax, He was 
promoted ſome time after to be profeſſor of rhetoric ; 
in which office he acquired ſo great a reputation, that 
he was ſent for to court to be preceptor to Gratian the 
emperor Valentinian's ſon, The rewards and honours 
conferred on him for the faithful diſcharge of his of- 
fice prove the trath of Juvenal's maxim, that when for- 
tune pleaſes ſhe can raiſe a man from a rhetorician to 
the dignity of a conſul. He was actually appointed 
conſul by the emperor Gratian, in the year 379, after 
having filled other conſiderable poſts ; for beſides the 
dignity of queſtor, to which he had been nominated by 
Valentinian, he was made prefect of the Prætorium 
in Italy and Gaul after that prince's death. His 
ſpeech returning thanks to Gratian on his promotion 
to the conſulſhip is highly commended. The time of 
his death is uncertain ; he was ſtill living in 392, and 
lived to a great age. The emperor Theodoſius had a 
ye eſteem for Auſonius, and preſſed him to publiſh 
11s poems. There is a great inequality in his works; 
and in his manners and his ſtyle there is a harſhneſs 
which was perhaps rather the defect of the times he 
lived in than of his genius. Had he lived in Au- 
guſtus's reign, his verſes, according to good judges, 
would have equalled the moſt finiſhed of that age. 
He is generally ſuppoſed to have been a Chriſtian : 
ſome ingenious authors indeed think otherwiſe, bur, 
according to Mr Bayle, without juſt reaſon. The 
beſt edition of his poems is that of Amſterdam in 
1671. 

AUSPEX, a name originally given to thoſe who 
were afterwards denominated augurs. In which ſenſe 
the word is ſuppoſed to be formed from avis, © bird,” 
and inſpicere, © to inſpect;“ auſpices, q. d. aviſpices. 
Some will therefore have auſpices properly to denote 
_ who foretold future events from the fight of 
birds. | | 

AUSPICIUM, Avspicy, the ſame with augury. 

AUSTER, one of the four cardinal winds, as Ser- 
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Great care was taken of his cducation, 
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freſtere vius calls them blowing from the ſouth, (Pliny, Ovid, 


— 

AUSTERE, rough, aſtringent. Thus an auſtere 
caſte is ſuch a one as conſtringes the mouth and 
tongne; as that of unripefruits, harſh wines, &c. 

AUSTERITY, among moral writers, implics ſe- 
verity and rigour. Thus we ſay Aufterity of manners, 
anſteritics of the monaſtic life, &c. 

AUSTIN, (St). Sce St AUGusTIN. 

AUSTRAL, AusTRAL 1s, the ſame with ſouthern. 
The word is derived from auſler, “ ſouth wind.“ 
Thos auſtral ſigns are the ſix laſt ſigns of the zodiac: 
ſo called becauſe they are on the ſouth ſide of the 
£quinoctial, 

AUSTRALIS PISCES, the SouTHERN Fisn, is 


a conſtellation of the ſouthern hemiſphere, not vilible 


in our latitude ; whoſe ſtars in Ptolemy's catalogue are 
18, and in the Britannic catalogue 24. 

AUSTRIA, one of the principle provinces of the 
empire of Germany towards the caſt; from which ſi- 
tuation is takes its name Ooſt-rych, in the German lan- 
guage ſignifying the Eaſt Country. It is bounded on 
the north by Moravia; on the eaſt by Hungary ; on 
the ſouth by Stiria; and on the weſt by Bavaria. It 
is divided into Upper and Lower, Upper Auſtria is 
ſituated on the ſouth, and Lower Auſtria on the north, 
fide of the Danube. Vienna the capital is in che Up- 
per Auſtria, which contains ſeveral other very conſi- 
derable towns. The country is very fertile, has a 
great many mines, and produces vaſt quamities of 
ſulphur, 

In the ninth and tenth centuries, Auſtria was the 
fronticr of the empire againſt the barbarians, In 923, 
the emperor Henry the Fowler, perceiving that it was 
of great importance to ſettle ſome perſon in Auſtria 
who might oppoſe theſe incurſions, inveſted Leopold, 
ſurnamed the 1//rſirious, with that country. Othol. 
erected Auſtria into a marquiſate in favour of his bro- 
ther-in-law Leopold, whoſe deſcendant Henry II. was 
created duke 'of Auſtria by the emperor Frederic Bar- 
baroſſa. His poſterity became extinct in 1240, the 
ſtates of the country, in order to defend themſelves from 
the incurſions of the Bavarians and Np reſolved 
to put themſelves under the protection of Henry marquis 
of Miſnia; but Othogar II. king of Bohemia, being 
likewiſe invited by a party in the duchy took poſſeſſion 
of it, alledging not only the invitation of the ſtates, 
but alſo the right of his wife, heireſs of Frederic the 
laſt dake. The emperor Rodolphus I. pretending a 
Tight to this duchy, refuſed to give Othogar the in- 
veſtiture of it; and afterwards killing him in battle, 
procured the right of it to his own family. From this 
Rodolphus the preſent houſe of Auſtria is deſcended, 
which for ſeveral centuries paſt has rendered itſelf fo 
famous and ſo powerful, having given 14 emperors to 
Germany, and fix kings to Spain. 

In 1477, Auſtria was erected into an archduchy by 
the emperor Frederic the Pacific, for his ſon Maximi- 
lian, with theſe privileges: That theſe ſhall be judged 
to have obtained the inveſtitare of the ſtates, if they 
do not receive it after having demanded it three times; 
that if they receive it from the emperor, or the impe- 
rial ambaſſadors, they are to be on horſcback, clad in 


a royal mantle, having in their hand a ſtaff of command, 


and upon thcir head a ducal crown of two points, and 
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The arch - duke is born privy-counſecllor to the emperor, 
and his ſtates cannot be put to the ban of the empire, 
All attempts againſt his perſon are puniſhed as crimes 
of leſemajeſty, in the ſame manner as thoſe againſt the 
king of the Romans, or Electors. No one dared to 
challenge him to ſingle combat. It is in his choice to 
aſſiſt at the aſſemblies, or to be abſent; and he has the 
privilege of being exempt from contributions and pub- 
lic taxes, excepting 12 loldiers which he is obliged, 
to maintain againſt the Turk for one month. He has 
rank immediately after the electors ; and exerciſes juſtice 
in his ſtates without appeal, by virtue of a privilege 

e 


| e. by Charles V. His ſubjects cannot even 


ummoned out of his province upon account of law- 
ſuits, to give Witneſs, or to receive the inveſtiture of 
fiefs. Any of the lands of the empire may be alienated 
in his favour, even thoſe that are feudal ; and he has a 
right to create counts, barons, gentlemen, pocts, and 
notaries. In the ſucceſſion to his ſtates, the right of 
birth takes place; and, failing males, the females ſuc- 
cced according to the lincal right; and if no heir be 
found, they may diſpoſe of their lands as they pleaſe. 

Upper Auſtria, properly ſo called, has throughout 
the appearance of a happy country; here are no ſigns 
of the ſtriking contraſt betwixt poverty and riches 
which offends ſo much in Hungary. All the inhabi- 
tants, thoſe of the capital only excepted, enjoy that 
happy mediocrity which is the conſcquence of a gentle 
and wiſe adminiſtration, The farmer has property ; 
and the rights of the nobility, who enjoy a kind of 
lower judicial power, are well defined. The ſouth 
and ſouth-weſt parts of the country are bounded by a 
ridge of hills, the inhabitants of which enjoy a ſhare 
of proſperity unknown to thoſe of the interior parts of 
France, There are many villages and market-towns 
the inhabitants of which have bought themſelves o 
from vaſlalage, are now their own governors, aud be- 
long ſome of them to the eſtates of the country, The 
cloiſters, the prelates of which belong to the eſtates 
of the conntry, are the richeſt in Germany, aſter the. 
immediate prelacics and abbacies of tne empire. One 
of the great convents of Benedictines is worth upwards. 
of 4000 millions of French livres, half of which gocs 
to the exchequer of the country. 

Lower Auſtria yearly exports more than two mil- 
lions worth of guilders of wine to Moravia, Bohemia, 
Upper Auſtria, Bavaria, Saltzburg, aud part of Sti- 
ria and Carinthia, This wine is ſour, but has a great 
deal of ſtrength, and may be carried all over the world 
without danger; when it is ten or twenty years old it 
is very good, This country is very well peopled, Mr 
Schloſſer, in his political journal, which contains an 
account of the population of Auſtria, eſtimates that 
of this country at 2,100,000 men. The revenne of 
this country is about 14,000,000 florins; of which the 
city of Vienna contributes about five, as one man in 
the capital earns as much as three in the country. 

The ſonthern parts of Auſtria are covered with hills, 
which riſe gradually from the banks of the Danube to 
the borders of Stiria, and are covered with woods. 
They loſe themſelves in the maſs of monntains which 
run to the ſouth of Germany, and ſtretch through all 
Stiria, Carniola, Carinthia, and Tyrol, to the Swils, 
Alps; and are probably, after Savoy and Switzerland, 
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the - part of rhe earth. The inhabitants of this 
extenſive ridge of mountains are all very much alike; 
they are a ſtrong, large, and, the GorTzxEs excepted, 
a very handſome people. 

The characteriſtic of the inhabitants of all this 
coantry is ſtriking bigotry, united with ſtriking ſen- 
ſoality. You need only ſee what is going forwards 
here to be convinced that the religion taught by the 
monks is as ruinous for the morals as it is repugnant 
to Chriſtianity. The Ciciſbeos accompany the mar- 
ried women from their bed to church, and lead them 
to the very conſeſſional. The bigotry of the public 
in the interior parts of Auſtria, which from the mix- 
tare of gallaniry with it, is ſtill to be found even a- 
mongſt people of rank, degeneraics amongſt the com- 
mou people into the groſſeſt and moſt abominable buf- 
ſoonery. The Windes, who are mixed with the Ger- 
maus in theſe countries, diſtinguiſh themſelves by a 
ſuperſtitions cuſtom that does little honour to the hu- 
man underſtanding, and would be incredible if we had 
not the moſt uncquivocal proofs of the fact before our 
eyes, Many years ago, they ſet out in company with 
ſome Hungarian enthuſiaſts to Cologne on the Rhine, 
which is about 120 German miles diſtant, to cut off 
the beard of a cracifix there, Every ſeven years this 
operation is repeated, as in this ſpace of time the beard 
grows again to its former length. The rich perſons 
of the aſſociation ſend the poorer ones as their depu- 
ties, and the magiſtrates of Cologne receive them as 
embaſladors from a forcign prince. They are enter- 
tained at the expence of | of ſtate, and a counſellor 
thews them the moſt remarkable things in the town. 
This farce brings in large ſums of money at ſtated 
times, and may therefore deſerve political encourage- 
ment; but ſtill, however, it is the moſt miſerable and 
meaneſt way of gain that can be imagined. Theſe 
Windes have alone the right to ſhave our Saviour, and 
the beard grows only for them. They firmly believe, 
that if they did not do this ſervice to the crucifix, the 
carth would be ſhat to them for the next ſeven years, 
and there would be no harveſts. For this reaſon they 
are * to carry the hair home with them, as the 
proof of having fulfilled their commiſhon, the returns 
of which are diſtributed amongſt the different com- 
munities, and preſerved as holy reliques. The Impe- 
rial court has for a long time endeavoured in vain to 
prevent this emigration, which deprives agriculture of 
ſo many uſeful hands. When the Windes could not 
go openly, they would go clandeſtinely. At length 
the court — £ of the expedient of forbiddin ra 

is 

happened ſix years ago, and the numerous embaſſy 
was obliged to beg its way back again without the 
wonderful beard ; which without doubt the Capuchins, 
10 whom the crucifix belonged, uſed to put together 
from their own. The trade which the monks carry 
on with holy falves, oils, &c. is ſtill very conſiderable ; 
a prohibition of the court, lately publiſhed has rather 
leſſened it, but it cannot be entirely ſuppreſſed till 
next generation. It is now carried on ſecretly, but 
perhaps to nearly as great an amount as formerly, 

AUSTROMANCY, AvusTROMANTIA, properly de- 
notes ſoothſaying, or a vain method of predicting fu- 
turity, from obſervations of the winds. 
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A ACqQuiT. 
ERFCOITS Atta. ; 
Aurtsrotrs Convitt, — 

AUTHENTIC, ſomething of acknowledged and 
reccived authority. In law, it ſignifies ſomething cloth- 
ed in all its formalities, and atteſted by perſons to 
whom credit has been regularly given. Thus we ſay, 
authentic papers, authentic inflruments. 

AUTHOR, properly ſignifies one who created or 
produced any thing. Thus God, by way of emi- 
nence, is called the Author of nature, the Author of 
the univerſe. 

AuTHOR, in matters of literagure, a perſon who bas 
compoſed ſome book or writing. 

AUTHORITY, in a general ſenſe, ſignifies a rigbt 
to command, and make one's ſelf obeyed. In which 
ſenſe, we ſay, the royal authority, the epiſcopal autho- 
rity, the authority of a father, xc. It denotes alſo the 
teſtimony of an author, ſome apophthegm or ſentence 
of = eminent perſon quoted in a diſcourſe by way uf 


See the article PI to 


Authority is repreſented, in painting, like a grave 
matron fitting in a chair of ſtate, richly clothed in a 
arment embroidered with gold, holding in her right- 
nd a ſword, and in her left a ſceptre. By her ſide 
is a double trophy of books and arms. 
AUTOCHTHONES, an appellation aſſumed by 
ſome nations, importing that they ſprung, or were 
produced, from the ſame ſoil which they {till inhabit- 
ed. In this ſenſe, Autochthones amounts to the ſame 
with Aborigines, The Athenians valued themſclves 
on their being Autochthones, /e/f-born, or q»your, 
earth-born ; it Tein the prevailing opinion among the 
ancients, that, in 4 beginning, the earth, by ſome 
rolific power, produced men, as it ſtill does plants. 
he proper Amochthones were thoſe primitive men 
who had no other parent beſides the earth. But the 
name was alſo aſſumed by the deſcendants of theſe men, 
provided they never changed their ancient ſeat, nor 
ſuffered other nations to mix with them. In this ſenſc 
it was that the Greeks, and eſpecially the Athenians, 
pretended to be Autochthones; and, as a badge there- 
of, wore a gold graſshopper woven in their hair, an 
inſect ſuppoſed to have the ſame origin. 
AUTOCRATER, a perſon veſted with an abſo- 
late independent power, by which he is rendered un- 
accountable to any other for his actions. The power 
of the Athenian generals, or commanders, was uſually 
limited; fo that at the expiration of their office, they 
were liable to render an account of their adminiſtra- 
tion. But, on ſome extraordinary occaſions, they 
were exempted from this reſtraint, and ſent with a full 
and uncontroulable authority : in which caſe they were 
ſtyled Aurexparepss, The ſame 2 alſo applied the 
name to ſome of their ambaſſadors, who were veſted 
with a full power cf determining matters according to 
their own diſcretion. Theſe were denominated nge 
AuToxparopsc, and reſembled our plenipotentiaries. 
AUTO pa xe, act of faith. See Act of Faith. 
AUTODIDACTUS, a perſon felf-tanght, or who 
has had no maſter, or aſſiſtant of his ſtudies, beſides 
himſelf, 
AUTOGRAPH, denotes a perſon's hand-writing, 
or the original manuſcript of any book, &c. ee 


Auterfom 
Autograjh 


AUT 


the ſtone. Of this we have a very extraordinary in- 
, Nance given by Reiſelius, in the Ephemerides of the 
Academy Nature Curicſorum, dec. 1. an. 3. obſ. 192. 

AUTOMATE, called alſo Hera, one of the Cy- 
clades, an iiland to the north of Crete (Pliny), ſaid to 
have emerged out of the ſea, between the iſlands The- 
ra and Theraſia, in the fifth year of the emperor Clau- 
dius ; in extent thirty ſtadia, (Oroſmis). 

AUTOMATON (from , ip/e and uarues ex- 
citor), a ſelf- moving machine, or one ſo conſtructed, by 
means of weights, levers, pullies, &c. as to move for 
a conſiderable time, as though endued with animal 
life. According to this deſcription, clocks, watches, 
and all machines of that kind, arc automata. . 

Under the article Ax DbROIDESs, we obſerved that the 
higheſt perfection to which automata could be carried 
was to imitate exactly the mations and actions of livin 
creatures, eſpecially of mankind, which are more dif- 
ficultly imitated than thoſe of ather animals. Very 
ſurpriſing imitations, however, have been made of other 
creatures. So long ago as 400 years-before Chriſt, 
Archytas of Tarentum is ſaid to have made a wooden 
pigcon that could fly; nor will this appear at all incre- 
dible, when we conſider the flute-player made by M. 
Vaucanſon, and the cheſs-player by M. Kempell. Dr 
Hook is alſo ſaid to have made the model of a flying 
chariot, capable of ſupporting uſelf in the air. But 
M. Vaucanſon abovementioned hath diſtinguiſhed him- 
ſelf ſtill more eminently. That gentleman, encou- 
raged by the favourable reception of his flute-player, 
made a duck, which was capable of eating, drinking, 
and imitating exactly the voice of à natural one. Nay, 
what is ſtill more ſurpriſing, the food it ſwallowed was 
evacuated in a digeſted ftate ; not that it was really 
in a ſtate of natural excrement, but only conſidera- 
bly altered from what it was when ſwallowed ; and this 
digeſtion was performed on the principles of ſolution, 
not of trituration. The wings, viſcera, and bones, 
of this artificial duck, were alſo formed ſo as very 
ſtrongly to reſemble thoſe of a living animal. Even 
in the actions of eating and drinking, this reſemblance 
was preſerved ; the artificial duck ſwallowed with avi- 
dity and vaſtly quick motions of the head and throat; 
and likewiſe muddled the water with his bill, exactly 
like a natural one. 

M. Le Droz of La Chaux de Fonds in the county 
of Neufchattel, bath alſo executed ſome very curious 
pieces of mechaniſm, which well deſerve to be ranked 
with thoſe already mentioned. One was a clock, which 
was preſented to his Spaniſh majeſty; and had, among 
other curioſities, a ſheep, which imitated the bleating 
of a natural one; anda dog watching a baſket of fruit: 
when any one attempted to purloin the fruit, the dog 
gnaſhed his teeth and barked ; and if it was actual! 
taken away, he never ceaſed barking till it was reſtored. 
Beſides this, be made a variety of human figures, 
which exhibited motions truly ſurpriſing ; but all in- 
ferior to Mr Kempell's cheſs-player, which may juſtly 
be looked upon as the greateſt maſter-piece in mecha- 
nics that ever appeared. See AnDROIDES. 

AUTONOMIA, a power of living or being go- 
verned by our own laws and magiſtrates. The liberty 
of the cities which lived under the faith and protec- 
tion of the Romans, conſiſted in their autonomia, 


of a 
Autoliahe AUTOLITHOTOMUS, he who cuts himfelf for 


AUT 


j, 6. they were allowed to make their own laws, and 
elect their own magillrates ; by whom juſtice was to be 
adminiſtered, and not by Roman preſide nis or judges, 
as was done in other places which were not indulged 
the autonomia. 

AUTOPYROS, from e, and evptc, wheat ; in 
the Ancient diet, an epithet given 10 4 ſpecies of 
bread, wherein the whole ſabſtance of the wheat was 
retained, without retrenching any part of the bran. 
Galen deſcribes it otherwiſe, viz. as bread where only 
the coarſer bran was taken out.—And thus it was a 
medium between the fineſt bread, called ſmilag ine us, 
and the coarſeſt called furfuraceus. This was allo 
called autopyrites and ſyncomiſtus. 

AUTRE-xt6L1sE, a village of Brabant, in the 
Auſtrian Netherlands ; to which the left wing of the 
French army extended, when the confederates obtained 
the victory at Ramillies, in 1706. E. Long. 4. 50. 
N. Lat. 50. 40. 

AUTRICUM, the capital of the Carnutas, a peo- 
ple of Gallia Celica ; afterwards called Carnotena, 
Carnotenus, and Civitas Carnotenum : Now Chartres, 
in the Orleanois on the Eure. E. Long. 1. 32. N. Lat. 


47. 

AUTUMN, the third ſeaſon of the year, when the 
harveſt and fruits are gathered in, Autumn is repre- 
ſented, in painting, by a man at perfect age, clothed 
like the vernal, and likewiſe girded with a ſtarry gir- 
dle ; holding in one hand a pair of ſcales equally poi- 
ſed, with a globe in each; in the other hand, a bunch 
of divers fruits and grapes. His age denotes the per- 
ſection of this ſcaſon ; and the balance, that the 
zodiac which the fun enters when our autumn begins. 

Autumn begins on the day when the ſun's meridian 
diſtance from the zenith, being on the decreaſe, is a 
mean between the greateſt and the leaſt ; which in theſe 
countries is ſuppoſed to happen when the ſun enters 
Libra. Its end coincides with the beginning of win- 
ter. Several nations have computed the years by 
autumns: the Engliſh Saxons, by winters. Tacitus 
tells ns, the ancient Germans were acquainted with all 
the other ſeaſons of the year, but had no notion of 
Autumn. Lidyat obſerves of the beginning of the ſc- 
veral ſcaſons of the year, that 

Dat Clemens hyemem, dat Petres ver cathedratus, 

Afluat Urbanus, autumnat Bartholome us. 

Autumn has always been reputed an unhealthy ſeaſon, 
Tetullian calls it textator valetudinum and the ſatyriſt 
ſpeaks of it in the fame light, Autumnus Libitine 
queſius acerbe. 

AUTUMNAL p01wr, is that part of the equinox 
from which the ſun begins to deſcend towards the 
ſouth pole. 

Aura Signs, in aſtronomy, are the figns Li- 
bra, Scorpio, Sagittarius, through which the ſun paſles 
during the autumn. 

AuTUMNAL Equinox, that time when the ſun enters 
the autumnal point. 

AUTUN, an ancient city of France in the duchy 
of Burgundy, the capital of the Autonois, with a bi- 
ſhop's ſee. The length of this city is about three quar- 
ters of a mile, and its breadth nearly equal. The river 
Arroux waſhes its ancient walls, whoſe ruins are ſo firm, 
and the ſtones ſo eloſely united, that they ſeem almoſt to 
be cut out of the ſolid rock. In this cuy are the _ 


Autopyros 
i 
Autun. 
— — 


Auxy. 


AUX 


Aortura of three ancient temples, one of which was dedicated 


to Janus, and another to Diana, Here are likewiſe a 
theatre and a pyramid, which laſt is probably a tomb, 
it ſtands in a place called the ed of urns, becauſe ſc- 
veral arns had been found there. Here are alſo two 
antique gates of great beauty. The city lies at the foot 


of three great mountains, in E. Long. 4. 15. N. Lat. 


45. 50. 
AUTURA, or Aube, a river of Gallia Celtica, 


only mentioned in the lives of the ſaints, Now the 
Eure, which falls into the Seine, on the left-hand or 
ſouth ſide, 

AUVERGNE, a province of France, about 100 
miles in length and 75 in breadth. It is bounded on 
the north, by the Bourbonnois ; on the eaſt, by Torez 
and Velay ; on the weſt, by Limoſin, Quercy, and La 
Marche; and on the ſouth, by Rovergne and the Ce- 
vennes. It is divided into upper and lower; the latter, 
otherwiſe called Limagne, is one of the fineſt countries 
in the world. The mountains of Higher Auvergne 
render it leſs fruitful ; but they afford good paſture, 
which feeds great numbers of cattle, which are the riches 
of that country. Auvergne ſupplics Lyons and Paris 
with fat cattle, makes a large quantity of cheeſe, and 
has manufactures of ſeveral kinds. The capital of the 
whole province is Clermont, 

AUVERNAS, a very deep-coloured heady wine, 
made of black raiſins fo called, which comes from Or- 
leans. It is not fit to drink before it is above a year 
old ; but if Kept two or three years, it becomes ex- 
ccllent. 

AUXERRE, an ancient town of France in the 
duchy of Burgandy, and capital of the Auxerrois, with 
a biſhop's ſee. The epiſcopal palace is one of the fineſt 
in France, and the churches are alſo very beautiful. 
This town is advantageouſly ſituated for trade with 
Paris, on the river Lone. E. Long. 3. 35. N. Lat. 

7. 54 
2 AUXESIS, in mythology, a goddeſs worſhipped 
by the inhabitants of Eyina, and mentioned by Hero- 
dotus and Pauſanias. 

AuXEs18, in rhetoric, a figure whereby any thing 
is magnified too much, 

AUXILIARY, whatever is aiding or helping to 
another, 

Auxitiarr Verbs, in grammar, are ſuch as help to 
form or conjugate others; that is, are pretixed to them, 


to form or denote the moods or tenſes thereof : as, to 


have and to be, in the Engliſh ; etre and avoir, in the 
French; hs and /e in the Italian, &c. In the Engliſh 
langnage, the auxiliary verb am ſupplies the want of 
paſſive verbs. 

AUXO, in mythology, the name of one of two 
Graces worſhipped by the Athenians, Sce HEGEMONE. 


AUXONNE, a ſmall fortified town of France, in 


the duchy of Burgundy ; ſcated on the river Saone, 
over which there is a bridge of 23 arches, to facilitate 
the running off of the waters after the overflowing of 
the river. At the end of the bridge is a cauſway 
2250 paces long. E. Long. 5. 22. N. Lat. 47. 11. 
AUXY ; the French give the name of arxy woo! 


to that which is ſpun in the neighbourhood of Abbe 


ville; by thoſe workmen who are called horprers. It 
is a very fine and beautiful wool, which is commonly 
uſed to make the fineſt ſtockings. . 
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AWARD, in law, the judgment of an arbitrator, Award 


or of one Who is not appointed by the law a judge, 


but choſen by the parties themſelves for terminating Aholn. 


their differences. See ArniteR and ARBITRATION, 

AW L, among ſhoemakers, an inſtrument wherewith 
holes are bored through the leather, to facilitate the 
ſtuching or ſewing the fame. The blade of the awl 
15 uſually a little flar and bended, and the point ground 
to an acute angle. 

AW LAN, a ſmall imperial town of Germany, in 
the circle of Suabia, ſeated on the river Kochen. E. 
Long. 11. 15 N. Lat. 48. 52. 

AWME, or AuUmEg, 2 Dutch liquid meaſure con- 
taining eight ſteckans, or 20 verges or vertcels, equal 
to the tierce in England, or to one-ſixth of a ton of 
France. 

AWN, in botany. Sec Az1sTa. 

AWNING, in the ſea-language, is the hanging a 
ſail, tarpawling, or the like, over any part of the ſhip, 
to keep off the ſun, rain or wind. 

AX, a carpenter's inſtrument, ſerving to hew wood, 
The ax differs from the joiner's hatchet, in that it is 
made _ and heavier, as ſerving to hew large ſtuff; 
and its edge tapering into the middle of its blade. It 
is furniſhed with a long handle or helve, as being to be 
uſed with both hands. 


Battle-Ax. Sce CETIr. 

AXAMENTA, in antiquity, a dcnomination pi- 
ven to the verſes or ſongs of the /alii, which they ſung 
in honour of all men. The word is formed, according 
to ſome, from axare, q. d. nominare. Others will have 
the carmina ſaliaria to have been denominated axa- 
menta, on account of their having been written in ax- 
ibus, or on wooden tables. 

The axamenta were not compoſed, as ſome have aſ- 
ſcrted, but only ſung by the /a/ii, The anthor of 
them was Numa Pompilius; and as the ſtyle might not 
be altered, they grew in time ſo obſcure, that the /alii 
themſelves did not underſtand them. Varro ſays they 
were 700 years old, Quint. Inſt. Or. lib. i. c. 11. 

| AXAMENTA, or Aſſamenta, in ancient mulic, hymns 
or ſongs performed wholly with human voices. 

AXAYACATL, the name of a ſpecies of fly, 
common in Mexico, about the Lake; the eggs of 
which being depoſited in immenſe quantities, upon the 
ruſhes and corn-flags, form large maſſes, which are ta- 
ken up by fiſhermen and carried to market for ſale. 
This caviare, called ahuauhbtli, which has much the 
ſame taſte with the caviare of fiſh, uſed to be cat by 
the Mexicans, and is now a common diſh among the 
Spaniards, The Mexicans cat not only the eggs, but 
the flies themſelves, made up together into a maſs, 
and prepared with ſaltpetre. 

AXATI, a town of ancient Bztica, in the Bœtis; 
now Lora, a ſmall city of Andaluſia, in Spain, ſeated 
on the Guadalquivir. W. Long. 5. 20. N. Lat. 37. 20. 

AXBRIDGE, a town of Somerſetſhire in England, 
conſiſting of one long narrow ſtreet. W. Long. 2. 20 
N. Lat. $1. 30. | 

AXEL, a ſmall fortified town in Dutch Flanders, 
E. Long. 3. 40. N. Lat. 51. 17. ; 

Ax HOLM, an iſland in the north-weſt part of Lin- 
colnſhire in England. It is formed by the rivers Trent, 
Idel, and Dan ; and is about ten miles long and five 
broad. ' The lower part is marſhy, but produces an 

oloriterons 


Axinoman- haſter which is uſed ſor making lime. : 
cY- town is called Arey, and is now thinly inhabited. 
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fruitful, yielding flax in great abundance, as alſo. ala- 
The principal 


AXIACE, an ancicnt town of Sarmatia Europea ; 
now Gxakow, the capital of Budziac Tartary. E. Long. 
32. 30. N. Lat. 46. o. 4 

AXILLA, in anatomy, the arm-pit, or the cavity 
under the upper part of the arm. 

AXILLA, in botany, is the ſpace comprehended be- 
tween the ſtems of plants and their leaves. Hence we 
ſay thoſe flowers grow in the axillæ of the leaves; i. e. 
at the baſe of the leaves, or jaſt within the angle of 
their pedicles. ro 

AXILLARY, ſomething belonging to or lying 
near the axilla. Thus, axilary artery is that part of 
the ſubclavian branches of the aſcending trunk of the 
aorta wlüch paſſeth under the arm-pits; axi/l/ary 
glands are ſituated under the arm-pits, enveloped in 
fat, and lie cloſe by the axillary veſſels; and axillary 
vein is one of the ſubclavians which paſſes under the 
arm-pit, dividing itſelf into ſeveral branches, which are 
ſpread over the arm. 

AXIM, a ſmall territory on the gold-coaſt in Africa. 
The climate here is ſo exceſſively moiſt, that it is pro- 
verbially ſaid to rain 11 months and 29 days of the 
year. This exceſſive moiſture renders it very unheal- 
thy; but it produces great quantities of rice, water 
melons, lemons, oranges, &c. Here are allo produced 
vaſt numbers of black cattle, goats, ſheep, tame pi- 
geons, &c. The whole country is filled with beautiful 
and populous villages, and the intermediate lands well 
cultivated ; beſides which, the natives are very wealthy, 
from the conſtant traſſic carried on with them by the 
Europeans for their gold. The capital which is alſo 
called Axim, by ſome Achombon?, ſtands under the can- 
non of the Dutch fort St Antonio, Behind, it is ſccu- 
red by a thick wood that covers over the whole declivity 
of a neighbouring hill. Between the town and the ſea 
runs an even and ſpacious ſhore of beautiful white ſand. 
All the houſes are ſeparated by groves of cocoa and 
other frait trees, planted in parallel lines, each of an 
equal width, and forming an elegant viſta. The little 
river Axim croſſes the town; and the coaſt is defended 
by a number of ſmall pointed rocks, which project 
from the ſhore, and render all acceſs to it dangerous. 
The capital is ſituated in W. Long. 24. o. N. Lat. 5. o. 
This canton is a kind of republic, the government 
being divided between the Caboceroes or chief men; 
and Manaceroes or young men. It muſt be obſerved, 
however, that in their courts there is not even a pre- 
tence of juſtice : whoever makes the moſt valuable pre- 
ſents to the judges is ſure to gain his cauſe, the judges 
themſelves alledging the gratitude due for the bribes re- 
ceived as a reaſon : and if both parties happen to make 
preſents of nearly equal value, they abſolutely reſuſe to 
give the cauſe a hearing, 

AXINOMANCY, Ax1xoMANTIA, from at, /c- 
curis, and uairur, divinatio; an ancient ſpecies oi di- 
vination, or a method of foretelling future events by 
m34ns of an ax or hatchet.—This art was in conlider- 
able repute among the ancients ; and was performed, 
according to ſome, by laying an apate-ſtone on a red- 
hot hatchet ; and allo by fixing a hatchet on a round 
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ſtake ſo as to be exactly poiſed; then the names 
of thoſe that were ſuſpected were repeated, and he 
at whoſe name the hatchet moved was pronounced 
guilty, 

AXIOM, Ax1oma (from «t:ww, I am worthy); a 
ſelf-evident truth, or a propoſition whoſe truth eve 
perſon receives at firſt fight. Thus, that the whole is 
greater than a part ; that a thing cannot be and not be 


at the ſame time ; and that from nothing, nothing can 


ariſe ; are axioms, 

AxX10m is alſo an eſtabliſhed principle in ſome art or 
ſcience, Thus, it is an axiom in phyſics, that nature 
does nothing in vain ; that effects are proportional to 
their cauſes, &c. So it is an axiom in geometry, that 
things equal to the ſame thing are alſo equal to one 
another; that if to equal things you add equals, the 
ſums will be equal, &c. It is an axiom in optics, that 
the angle of incidence is equal to the angle of reflec- 
tion, &c. 

AXIOPOLIS, a town of the Triballi in Mæſia In- 
ferior ; now Axiopoli, in Bulgaria. E. Long. 34. o. 
N. Lat. $5. 40. 

AXIS, in geometry, the ſtraight line in a plain fi- 
gure, about which it revolves, to produce or generate 
a ſolid. Thus, if a ſemicircle be moved round its dia- 
meter at reſt, it will generate a ſphere, the axis of 
which is that diameter. 

Axis, in aſtronomy, is an imaginary right line ſup- 
oſed to paſs through the centre of the earth and the 

cavenly bodies, about which they perform their diur- 
nal revolutions, | 

Ax1s, in conic- ſections, a right line dividing the ſec- 
tion into two equal parts, and cutting all its ordinates 
at right angles. 

Axis, in mechanics. The axis of a balance is that 
line about which it moves, or rather turns about. Axis 
0 2 is a right line parallel to the horizon, 
pa ing through the centre about which a pendulum vi- 

rates. 

Axis in Peritrochio, one of the ſix mechanical powers, 
conſiſting of a peritrochium or wheel concentric with 
the baſe of a cylinder, and moveable together with it 
about its axis, 

Axis, in optics, is that particular ray of light co- 
ming from any object which falls perpendicularly on 
the eye. | 

Axis, in architecture. Spiral axis, is the axis of 
a twiſted column drawn ſpirally in order to trace the cir- 
cumvolutions without. Axis of the Ionic capital, is a 
line paſſing perpendicularly through the middle of the 
eye of the volute. 

Axis of a Veſſel, is an imaginary right line paſſing 
through the middle of it perpendicularly to its baſe, 
and equally diſtant from its ſides, 

Axis, in botany, is a taper column placed in the 
centre of ſome flowers or catkins, about which the other 
parts are diſpoſed, 

Ax1s, in anatomy, the name of the ſecond verte- 
bra of the neck; it hath a tooth which goes into the 
firſt vertebra, and this tooth is by ſome called the axis. 

AXMINSTER, a town of Devonſhire, ſituated on 
the river Ax, in the great road between London and 
Exeter in W. Long. 3. 15. N. Lat. 50. 40. It was a 
place of ſome note in the time of the Saxons, but now 
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contains only about 200 houſes, Here is 2 ſmall manu- 
ſactory of broad and narrow cloths, and ſome carpets 
are alſo manaſactured after the Turky manner. 

AXOLOTLF. See LAcEZTA. 

AXUMA, formerly a large city, and capital of the 
whole kingdom of Abyſſiniz in Africa, but now redu- 
ced to à miſerable village ſcarce containing 100 inhabi- 
tants. E. Long. 36. 4. N. Lat. 14. 13. 

AXUNGIA, in a general ſenſe, denotes old lard, 
or the drieſt and hardeſt of any fat in the bodies of ani- 
mals: but more properly it ſignifies only hog's lard. 

Axuncra Vitri, Sandiver, or Salt of Claſi, a kind 
of ſalt which ſeparates from the glaſs while it is in fo- 
ſion, It is of an acrimonious and biting taſte. The 
farriers uſe it for cleanſing the eyes of horſes, It is alſo 
made uſe of for cleanſing the teeth ; and it is ſometimes 
applied to ranning ulcers, the herpes, or the itch, by 
way of deſiccative. 

AXYRIS: A penus of the triandria order, belong- 
ing to the monœcia claſs of plants; and in the natural 
method ranking under the 12th order, Haloraceæ. The 
calyx of the male is tripartite ; it has no corolla. The 
calyx of the female conſiſts of two leaves; it has two 
ſtyli and one ſeed. The ſpecies are fonr, none of them 
natives of Britain. 

AY, a town of France in Champagne, near the - 
ver Mame, remarkable for its excellent wines. E. Long. 
2. 15. N. Lat. 49. 4. 

AYAMONTE, a: ſca-port town of Andaluſia in 
Spain, with a ſtrong caſtle built on a rock ; ſcatedon 
the mouth of the river Guadiana, It has a commo- 
dious harbour, fruitful vineyards, and excellent wine. 
W. Long. 8. 5. N. Lat. 37. 9. 

AYENIA, in botany: A row of the pentandria 
order, belonging to the gynandria claſs of plants; and 
in the natural method ranking nnder the 37th order, 
r The calyx has two leaves; the petals 
are in the form of a ſtar, with long ungues; and the 
capſule has ſive cells. There are three ſpecies, all na- 
tives of the Weſt-Indies. 

AYLESBURY. Sce AlLESs URN. This place gave 
title of Earl to the noble family of Bruce, now to a 
branch of the Brudenals by ſucceſſion. 

AYLMER (John), biſhop of London, in the reign 
of Qneen Elizabeth, was born in the year 1521, at 
Aylmer-hall in the pariſh of Tilney, in the county of 
Norfolk. Whilſt a boy, he was diſtinguiſhed for his 
quick parts by the Marquis of Dorſet afterwards Duke 
of Suffolk ; who ſent him to Cambridge, made him his 
chaplain, and tntor to his children. One of theſe 
children was the nnfortanate Lady Jane Gray, who 
ſoon became perfectly acquainted with the Latin and 
His firſt preferment was to the 
Archdeaconry of Stow in the dioceſe of Lincoln, which 
gave him a ſeat in the convocation held in the firſt 
year of Queen Mary, where he reſolutely oppoſed the 
return to Popery, to which the generality of the clergy 
were inclined. He was ſoon after _ to fly his 
country, and take ſhelter among the Proteſtants in 
Switzerland, On the acceſſion of Queen Elizabeth, he 
returned to England. In 1562, he obtained the arch- 
deaconry of Lincoln ; and was a member of the famous 
ſynod of that year, which reformed and ſettled the 
doctrine and diſcipline of the church of England. In 
the year 1576, he was conſecrated biſhop of London, 
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honour in the war with the Dutch. 


AZ A 


He died in the year 1594, aged 73; and was buried in 
St Paul's. He was a learned man, a zealous father of 
the church, and a bitter enemy to the Puritans, He 


trewe ſubjetls againſt the late blowne blaſte conternin 
the grvernment of wermen, c. This was written whil 
he was abroad in anſwer to Knox, who publiſhed a 
book at Geneva under this ticle, The firſt blaſt againſt 
the monſtrous regiment and empire of women, He is by 
Strype ſuppoſed to have publiſhed Lady Jane Gray's 
letter to Harding, He alfo aſſiſted Fox in tranſlating 
his Hiſtory of Martyrs into Latin. 

AYRY, or Azxy, of Hawks, a neſt or company of 
hawks ; fo called from the old French word aire, which 
ſignificd the ſame. 

AYSCUE (Sir George), a gallant Engliſh admiral, 
deſcended from a good tamily in Lincolnſhire. He ob- 
tained the honour of knighthood from King Charles I. 
which, however, did not with-hold bim from adhering 
to the parliament in the civil war: he was by them con- 
ſtirated admiral of the Iriſh ſeas, where he is ſaid to 
have done great ſervice to the Proteſtant intereſt, and 
to have contributed much to the reduction of the whole 
iſland. In 1651 he reduced Barbadoes and Virginia, 
then held for the king, to the obedience of the parlia- 
ment ; and ſoon after the reſtoration behaved with great 
In the famous 
engagement in the beginning of June 1666, when Sir 
George was admiral of the white ſquadron, his ſhip 
the Royal Prince ran upon the Gallop-ſand ; where 
being ſurrounded with enemies, his men obliged him 
to ſtrike. He went no more to ſea after this, but ſpent 
the reſt of his days in retirement. 

AYMOUTH. See EymourTHn. 

AYTONIA, in botany: A genus of the monadel- 
phia order, belonging to the pentandria claſs of plants; 
the characters of which are: The calyx is quinquepar- 
tite; the corolla conſiſts of four petals; the berry is 
dry, quadrangular, unilocblar, and many-ſceded. There 
is but one ſpecies, the capenſis, a native of the Cape, 
but of which we have found no particular deſcription. 

AZAB, in the Turkiſh armies, a diſtinct body of 
ſoldiery, who are great rivals of the Janiſſaries. 

AZAI, a town of Touraine in France, ſeated on 
the river Indre. E. Long. 10. 25. N. Lat. 47. 18. 

AZALEA, AMERICAN UPRIGHT HONEYSUCKLE: 
A genus of the monogynia order, belonging to the 
pentandria claſs of plants: and in the natural method 
ranking under the 18th order, Bicornes. The corolla 
is bell-ſhaped ; the ſtamina are inſerted into the recep- 
tacle; and the capſule has five cells. There are ſix 
ſpecies, of which the moſt remarkable are the following. 
1. The viſcoſa, with a white flower, is a low ſhrub, a- 
Feng with ſeveral ſtems to the height of two or three 

t. The leaves come out in cluſters without any or- 
der at the end of the ſhoots, and their edges are ſet with 
very ſhort teeth which are rough. The flowers come 
oat in cluſters between the leaves, have much the ap- 
pearanceof honeyſuckle, and are as well-ſcented. 2. The 
nudiflora, or red American upright boneylackle, grows 
taller than the firit ; and in its native country will ſome- 
times arrive at the heightof 12 feet, but in Britain never 
riſes to above half that height. It hath ſeveral ſtems 
with oblong ſmooth leaves. The flower-(talks ariſe 


from the diviſion of the branches, which are er 
nakec, 


＋ 
Azales. 
publiſhed a piece intitled, An harbrowe for faithful and 


——— foind by Mr Lightfoot upon the 
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Azamer naked, ſupporting a cluſter of red flowers: theſe are 


divided at the top into five equal ſegments which ſpread 
open. Another ſpecies with bright red flowers was 
tops of many moun- 
tains in the Highlands of Scotland. The firſt two ſpe- 
cies require a moiſt ſoil and a ſandy ſituation, and can 
only be propagated from flips, as they never produce 
good ſeeds in Britain, The autumn is the beſt time 
to remove the plants, and their roots ought to be co- 
vered in winter. They are moſt beautiful plants, and 
well worth cultivating, 

AZAMOR, a ſmall ſea- port town of the kingdom 
of Morocco in Africa, It is ſituated on the river 
Morbeya, in the province of Duguella, at ſome con- 
ſiderable diſtance from its mouth. This town, though 
formerly very conſiderable, is not youre for maritime 
commerce, becauſe the entrance of the river is danger- 
ous. It was unſucceſsfully beſieged by the Portugueſe 
in 1508; it was taken, however, in 1513 by the Duke 
of Braganza, but abandoned about the end of the 16th 
century. W. Long. 7. o. N. Lat. 32. 50. 

AZARAKIT ES, a ſect of Mahometan Arabs. See 
ARABIA, no 143, er ſeg. 

AZARIAH, or Uzz IAM, king of Judah, ſucceeded 
his father Amaziah, 8 10 years before Chriſt, He aſ- 
ſembled an army of above 300,000 men, with which 
he conquered the Philiſtines, and demoliſhed the walls 
of Gath, Jabniel, and Aſhdod ; built up the walls of 
Jeraſalem ; furniſhed the city with conduits ; and planted 
gardens and vineyards : but at laſt, being elated with 
his proſperity, and reſolving to uſurp the office of 
high prieſt, he was ſtruck with a leproſy, which obli- 
ged him to remain ſhut up in his palace for the reſt of 
his days. Hedied about 759 years before the Chriſtian 
zra, and was ſucceeded by Jn his ſon.— There 
are ſeveral other perſons of this name mentioned in the 
ſacred Scriptures. 

AZAZ EL. The word relates to the ſcape-goat, 
under the Jewiſh religion. Some call the goat it- 
ſelf by this name, as St. Jerom and Theodoret. Dr 
Spencer ſays, the ſcape-goat was to be ſent to Aza- 
zel; by which is meant the devil, M. le Clerc tranſ- 
lates it precipitium, making it to be that ſteep and in- 
acceſſible place to which the goat was ſent, and where 
it was ſuppoſed to periſh. 

AZ EKA, (anc. geog.) a city of the Amorrhites, in 
the lot of Judah; ſituated between Eleutheropolis and 
Aclia, (Jerome); where the five kings of the Amorr- 
hites and their army were deſtroyed by hailſtones from 
heaven, (Joſhua). 

AZ EM, AsSEM, Assau, or ACHEM, 4 country 
of Aſia to the north of Ava, but which is very little 
known to Europeans. It is ſaid to be very fertile, and 
to contain mines of gold, ſilver, iron, and lead, all 
which belong to wy £544 who, in conſequence of 
enjoying the produce, requires no taxes from his peo- 
ple. They have alſo great quantities of gum lac, and 
coarſe ſilk. It is alſo thought that the inhabitants of 
Azem were long ago the inventors of cannon and 
gun-power ; and that from them the invention paſſed 
to the inhabitants of Pegn, and from thence to the 

Chineſe. 

AZIMUTH, in aſtronomy, an arch of the horizon, 
intercepted between the meridian of the place and the 
azimuth, or vertical circle paſſing through the centre 
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of the object, which is equal to the angle of the ze - Azimwvth. 
—ů— 


nith, formed by the meridian and vertical circle : or 
it is found by this proportion, As the radius to the 
tangent of the latitude of the place, ſo is the tangent 
of the ſun's or ſtar's altitude, for inſtance, to the co- 
ſine of the azimuth from the ſouth, at the time of the 
equinox. 

Mag netical Aaluuru, an arch of the horizon inter- 
cepted between the azimuth, or vertical cirele, paſſing 
through the centre of any heavenly body, and the mag- 
netical meridian, This is found by obſerving the 
ject with an azimuth-compals, 

AzrmoTh-Compaſs, an inſtrument for finding either 
- — azimuth or amplitude of an heavenly 

ject. 

The learned Dr Knight invented ſome time ſince a 
very accurate and uſeful ſea-compaſs, which is at pre- 
ſent uſed in the — and will be deſcribed under the 
article ComPass. This inſtrument, with the follow- 
ing contrivance added by the ingenious Mr Smeaton, 
anſwers the purpoſes of an azimuth and amplitude 
compaſs. 

The cover of the wooden box being taken off, the 
compaſs is in a condition to be made uſe of in the 
binnacle, when the weather is moderate; but if the 
ſea runs high, as the inner box is hung very free up- 
on its centre (the better to anſwer its other pur- 
poſes), it will be neceſſary to ſlacken the milled nut, 
placed upon one of the axes that ſupport the ring, 
and to lighten the nut on the outlide that 5 
to it. By this means, the inner box and ring will be 
liſted up from the edges, upon which they reſt, when 
free ; and the friction will be increaſed, and that to any 
degree neceſſary, to prevent the too great vibrations, 
2 otherwiſe would be occaſioned by the motion of 

e ſhip. 

To make the compaſs uſeful in taking the magnetic 
azimuth or amplitude of the ſun and ſtars, as alſo the 
bearings of headlands, ſhips, and other obje&s at a diſ- 
tance, the braſs edge deſigned at firſt to ſupport the 
card, and throw the weight —. as near the circum- 
ference as poſlible, is itſelf divided into degrees and 
halves; which may be eaſily eſtimated into ſmaller 
parts, if neceſſary. The diviſions are determined by 
means of a catgut line, ſtretched perpendicularly wi 
the box, as near the braſs edge as may be, that the pa- 
rallax, ariſing from a different poſition of the obſerver, 
may be as little as poſſible. 

Underneath the card are two ſmall weights, fliding 
on two wires, placed at right angles to each other; 
which being moved nearer to, or farther from, the 
centre, counterbalance the dipping of the card in dif- 
ferent latitudes, or reſtore the equilibrium of it, where 
it happens by any other means to be got too much out 
of level. 

There is alſo added an index at the top of the inner 
box, which may be put on and taken off at pleaſure; 
and ſerves for all altitndes of the object. It conſiſts of 
2 bar equal in length to the diameter of the inner box, 
cach end being furniſhed with a perpendicular ſtile, 
with a {lt parallel to the ſides thereof: one of the ſlits 
is narrow, to which the eye is applied; and the other 
is wider, with a ſmall catgut ſtretched up the middle 
of it, and from thence continued horizontally from the 
top of one ſtile to the top of the other. There is alſo 
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four, viz. the narrow flit, the horizontal catgut 
thread, the perpendicular one, and the line on the 
bar, are in the ſame plane, which diſpoſes iiſelf per- 
pendicalar to the horizon, when the inner box is at 
reſt, and hangs free. This index does not move 
round, but is always placed on, ſo as to anſwer the ſame 
ſide of the box. 

When the ſun's azimuth is deſired, and his rays are 
ſtrong enough to caſt a ſhadow, turn about the wooden 
box, till the ſhadow of the horizontal thre-d, or (if 
the ſun be too low) till that of the perpendicular 
thread, in one ſtile, or the light through the ſlit on 
the other, falls upon the line in the index bar, or vi- 
brates to an equal diſtance on each ſide of it, gently 
touching the box, if it vibrates too far: obſerve, at the 
ſame time, the degree marked upon the braſs edge by 
the catgut line. In counting the degree for the azi- 
muth, or any other angle that is reckoned from the 
meridian, make uſe of the outward circle of figures 
upon the braſs edge; and the ſituation of the index 
bar, with regard to the card and needle, will always 
direct upon what quarter of the compals the object is 

laced, 

a But if the ſun does not ſhine out ſufficiently ſtrong, 
place the eye behind the narrow flit in one of the 
ſtiles, and turn the wooden box about, till ſome part 
of the horizontal or perpendicular thread appears to 
interſect the centre of ch ſun, or vibrate to an equal 
diſtance on each ſide of it, uling ſmoked glaſs next 
the eye, if the ſun's light is too ſtrong. In this me- 
thod, another obſerver will be generally neceſſary, to 
note the degree cut by the nonivs, at the ſame time 
that the firſt gives notice that the thread appears to 
ſplit the object. 

From what has been ſaid, the other obſervations will 
be caſily performed ; only, in caſe of the ſun's ampli- 
tude, take care to number the degree by the help of 
the inner circle of figures on the card, which are the 
complements of the outer to 90%; and, conſequently, 
ſhow the diſtance from eaſt to weſt, 

The azimuth of the ſtars may alſo be obſerved by 
night; a proper light ſerving cqually for one obſerver 
to ſee the thread, and the other the degree upon the 
card, 

It may not be amiſs to remark farther, that, in caſe 
the inner box ſhould loſe its equilibrium, and, conſe- 
quently, the index be out of the plane of a vertical 
circle, an accurate obſervation may ſtill be made, pro- 
vided the ſun's ſhadow is diſtinct; for, by obſerving 
firſt with one end of the index towards the ſun, and 
then the other, a mean of the two obſervations will be 
the truth, 

Plate LXXVII. is a perſpective view of the 
compaſs, when in order for obſervation; the point 
of view being the centre of the card, and the diſtance 
of the eye two feet. AB is the wooden box. Cand 
D are two milled nuts; by means whereof the axis of 
the inner box and ring are taken from their edges, on 
which they move, and the friction increaſed, when 
neceſſary. E F is the ring that ſupports the inner box. 
GH is the inner box; and I is one of its axes, by 
which itis ſuſpended on the ring E F. The mapnet 
or needle appears paſſing through the centure, together 
with a ſmall brace of ivory, that confines the cap to its 
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AZ O 


place. The card is a ſingle varniſhed paper, reaching 
as far as the outer circle of figures, which is a circle of 
thin braſs; the edge whereof is turned down at right 
angles to the plane of the card, to make it more ſtiff, 
O is a catgut line, drawn down the inſide of the 
box for determining the degree upon the braſs edge. 
PQRS is che index bar, with its two ſtiles and cat- 

tthr-ads ; which being taken off from the top of 

c box is placed in two peices, T and V, notched 
properly to receive it. W is a place cut out in the 
wood ſcrving as an handle, 

Az1mvurTH Circles, called alſo aximuths or vertical 
circles, are great circles of the ſphere interſecting each 
other inthe zenith and nadir, and cutting the horizon 
at right angles. Theſe azimuths are repreſented by 
the rhumbs on common ſea- charts, and on the globe 
they are repreſented by the quadrant of altitude, when 
ſcrewed inthe zenith. On dete azimuths is reckoned 
the height of the ſtars and the ſun when not in the 
meridian. 

AZMER, a town of the Eaſt Indies in the domi- 
nions of the Great Mogul, capital of a province of the 
ſame name, with a very ſtrong caſtle, It is pretty 
large, and is ſometimes viſited by the Mogul himſelf. 
It is about 62 leagues diſtant from Agra. The prin- 
cipal trade of this province is in ſaltpetre. 

AZOGA suis, are thoſe Spaniſh ſhips commonly 
called the qguickſil/ver ſhips, from their carrying quick- 
filver to the Spaniſh Weſt Indies, in order to extract 
the ſilver out of the mines of Mexico and Peru. Theſe 
* ſtrictly ſpeaking, are not to carry any goods un- 
leſs for the king of Spain's account. 

AZ Nl, in ancient mythology, a name applied by 
the Greeks to ſuch of the gods as were deitics at large, 
not appropriated to the worſhip of any particular town 
or country ; but acknowledged in general by all coun- 
tries, and worſhipped by every nation. Theſe the La- 
tins called di communes. Ot this ſort were the Sun, 
Mars, Luna, &c. 

AZORES, iſlands in the Atlantic ocean, lying be- 
tween 25 and 33 degrees of weſt longitude, and be- 
tween 36 and 40 degrees of north latitude. The 
belong to the Portugneſe, and are alſo called the 
weſtern iſles, on account of their ſituation. They 
were diſcovered by the Flemings in the 15th century. 
They are ſeven in number, viz. Tercera, St Michael's, 
5 Mary's, Gracioſa, St George's Iſland, Pico, and 
"ayal. | 

AZOTH, in ancient chemiſtry, the firſt matter of 
metals, or the mercury of a metal ; more particularly 
that which they call the mercury of philoſophers, which 
_— pretended to draw from all forts of metallic bo- 

ies. 


AZOTUS, AzoTH, or As uh DOp, one of the five 


cities of the Philiſtines, and a celebrated ſca- port on 
the Mediterranean, ſituated about 14 r 15 miles ſouth 
of Ekron, between that and Aſcalon. It was in this 
city that the idol Dagon fell down before the ark; 
and ſo ſtrong a place it was, if we may believe He- 
rodotus, that it ſuſtained a fiege of 29 years by 
Pſammiticus king of Egypt. It was, however, ta- 
ken by the Maccabees in a much ſhorter time; who 
burnt both city and temple, and with them about £0c0 
men. The town is now called by the Arabs Haſa- 
nezun, It is but thinly inhabited, though the fitua- 
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tion is very pleaſant: with regard to the houſes, thoſe 


—— that were built in the time of Chriſtianity, and whick 


are now inhabited by Mahometans, ſtill preſerve ſome 
claim to admiration ; but the modern baildings, rho” 
generally of ſtone, have nothing in them which can 
attract the notice of a traveller. The ſtreets are pret- 
ty broad, the inhabitants moſtly Mahometans, with a 
few Chriſtians of the Greek communion, who have a 
church under the juriſdiction of the archbiſhop of 
Gaza. The town is about a mile and a half in circum- 
ference; and has in it a moſque, a public bath, a mar- 
 ker-place, and two inns. The number of the inhabi- 
tants is between two and three ghouſand, The moſt 
remarkable things in this place are an old ſtructure with 
fine marble pillars, which the inhabitants ſay was the 
houſe that Sampſon pulled down; and to the ſouth- 
eaſt, juſt oat of the town, the water in which the eu- 
nuch of Candace was baptized by the apoſtle Philip: be- 
ſides theſe two, there are ſeveral ancient buildings, with 
capitals and pillars ſtanding. 

ALURE, in a general ſenſe, the blue colour of the 
ſky. See Sky and Brue. 
Az unk, among painters. This word, which at 
preſent ſignifies in general a fine blue colour, was for- 
merly appropriated to Lapis Lazuli, called azure ſtone, 
and to the blue prepared from it. But ſince a blue 
has been extracted from cobalt, cuſtom has applied to 
it the name of azure, although it differs conſiderably 
from the former, and is incapable of being uſed for the 
ſame purpoſes, and particularly for painting in oil. 
The former at preſent is called /apis /azuli; or only 
lapis ; and the blue prepared from it for painting in 
oil, is called ul/tramarine.—The name azure is gene- 
rally applicd to the blue glaſs made from the earth of 
cobalt and vitrifiable matters. This glaſs, which is call- 
ed ſinalt when in maſſes, is called azure only when 
it is reduced to a fine powder, Several kinds of 
azure are diſtinguiſhed, according to its degrees of 
beauty, by the names of fine azure, powdered azure, 
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and azure of four fires, In general, the more in- Aue 
tenſe the colour, and the finer the powder, the more | 
beautiful and dear it is. Azure is employed to co- Ions. 


lour ſtarch; hence it has alſo been called ffarch-bne, 
It is uſed for painting with colours, and for a blue 
enamel, 

AZURE, in heraldry, the blne colours in the arms of 
any perſon below the rank of a baron. In the eſcat- 
cheon of a nobleman, it is called /apptire; and in that 
of a ſovereign prince, Jupiter. In engraving this co- 
lour is expreſſed by lines or ſtrokes drawn horizontally, 
— This colour may ſignify Juſtice, Perſeverance, and 
Vigilance ; but according to G. Leigh, if it is com- 
pounded with 


Or Chearfulneſs, 
Arg. | 5 | Vigilance, 
Gul. VL} 1 Readineſs. 
Ver, | =. | Enterprize. 
Pur. | 5 | Goodneſs. 
Sab. Mourufulneſs. 


French Heralds, M. Upton, and his followers, rank 
this colour before gules. 

AZYGOS, in anatomy, a vein riſing within the 
thorax, on the right ſide, having no fellow on the 
left; whence it is called azygos, or vena ſine pari. 

AZYMITES, in charch-hiſtory, Chriſtians who 
adminiſter the euchariſt with unleavened bread. The 
word is formed from the Greek, « priv. and gu fer- 
ment. — This appellation is given to the Latin by the 
Greek church, becauſe the members of the former uſe 
fermented bread in the celebration of the euchariſt. 
They alſo call the Armenians and Maronites by the 
ſame name, and for the ſame reaſon. 

AZYMOUS, ſomething unfermented, or made 
without leaven ; as unleavened bread, Sea-biſket is of 
this kind; and therefore, according to Galen, leſs 
wholeſome than bread that has been fermented. 


B. 


THE ſecond letter of the Engliſh and moſt 
B, other alphabers. Ir is the firſt conſonant, and 
firſt mute, and in its pronunciation is ſuppoſed to re- 
ſemble the bleating of a ſheep ; upon which account 
Pierius tells us in his hicroglyphics, that the Egyptians 
repreſented the ſound of this letter by the figure of that 
animal. 

B is alſo one of thoſe letters which the eaſtern gram- 
marians call /abja/, becauſe the principal organs em- 
ployed in its pronounciation are the lips. It is pronoun- 
ced by preſſing the whole length of them together, 
and forcing them open with a ſtrong breath. It has 
a near affinity with the other labials P and V, and is 
often uſed for P both by 
orientals, as in Betrus for Petrus, apſens for abſens, &e.; 
and by the Romans for V, as in amabit for amavit, 


the Armenians and other 


berna for verna, &c, whence aroſe that jeſt of Aure- 
lian on the emperor Bonoſus, Non ut vivat natus eſt, 
ſed ut bibat. 

Plutarch obſerves, that the Macedonians chang- 
ed e into B, and pronounced Bilip, Berenice, %c. 
for Fhilip, Pherenice, &c.; and thoſe of Delphos 
uſed B inſtead of n, as f«#49 for rain, pix for wixper, 
&c.—The Latins ſaid ſuppono, op p, for ſubpono, ob» 
porn; and pronounced optinuit, though they wrote 
obtinuit, as Quintilian has obſerved. — They alſo uſed 
B for F or PH: thus, in an ancient inſcription men- 
tioned by Gruter, OB8RENDAR10O is uſed for OrkE N- 
DARIO, | 

As a numeral, B was uſed by the Greeks and He- 
brews to denote 2; but among the Romans for 300, 
and with a daſh over it (thus 3) for 3000. 
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Lal, B alſo ofed as an abbreviation. Thus B. A. ſtands 
— for. vcr f arts; B. L. for Bachelor of laws; and 
B. D. for bachelor of divinity, B. F. in the preface 
to the decrees or ſenatus - conſulta of the old Romans ſig · 
nified auum faclum. In muſic, B ſtands for the tone 
above A; as BY, or B, does for B flat, or the ſemi- 
tone major above A. B alſo ſtands for baſs ; and B. C. 
for baſſo continus, or thorough baſs, 

BAAL, the ſame as Ber, or Berus; an idol of 
the Chaldeans and Phoenicians, or Canaanites. The 
former worſhipped Mars under this name, according to 

* Antiquit, 6. oh ; who, ſpeaking of Thurus the ſucceſſor of 
bb. viii. (inus ſays, © To this Mars the Aſſyrian erected the 
firſt ſtatue, and worſhipped him as a god, calling him 
Baal. It is probable the Phœniciaus worſhipped the 
ſun under the name of Baal; for Journ, willing to 
make ſome amends for the wickedneſs of Manaſſch, in 
worſhipping Baal and all the hoſt of heaven, put 79 
death the idolatrous prieſts that burnt incenſe unts Baal, 
to the ſun, and to the moon, and to the planets, and to 
all the yy of heaven. He likewiſe to1k away the horſes 
that the kings of Judah had given to the ſun, and burnt 
4 2 Kings the chariots of the ſun with fire f. 

xxiii, 5,11, The temples conſecrated to this god, are called in 
the Scripture Chamanim, which ſignifies places incloſed 
with walls, in which was kept a perpetnal fire. Maund- 
rell, in his journey from Aleppo to Jeruſalem, obſerved 
ſome traces of theſe incloſures in Syria. In moſt of 
them were no ſtatues; in a few there were ſome, but 
of no uniform figure, 

The word baal (in the Punic language), ſignifies 
lard or maſter ; and doubtleſs meant the ſupreme Deity, 
the Lord and Maſter of the univerſe. It is often joined 
with the name of ſome falſe god, as Baal-berith, Baal- 
peor, Baal-zephen, and the like. This deity paſſed 
from the Phœnicians to the Carthaginians, who were 
a colony of the Phœnicians; as appears from the Car- 
thaginian names, Hannibal, Aſdrubsl, &c. according 
to the cuſtom of the eaſt, where kings and great men 
added to their own names thoſe of their gods. | 

This falſe 2 is frequently mentioned in Scripture 
in the plural numben ( Baalim) : which may eng, ei- 
ther that the name Baal was given to ſeveral different 
gods; or that there were many ſtatues, bearing diffe- 
rent appellations, conſecrated to this idol. Arnobius 
tells us, that Baal was of an uneertain ſex; and that his 
votaries, when they called upon him, invoked him 
thus: Hear us, whether thou art a god or a goddeſs. 

Some learned men think, that the Baal of the Phœ- 
nicians is the Saturn of the Greeks; which is probable 
enough from the conformity there is between the hu- 
man ſacrifices offered to Saturn and thoſe which the 
Scripture tells us were offered to Baal. Others are of 
opinion, that Baal was the Phoenician or Tyrian Her- 
cules, a god of great antiquity in Phoœnicia. 

BAAL-BERITH, the god of the Shechemites. Bo- 
chart conjectures, that Berith is the ſame as Beroe, 
the daughter of Venus and Adonis, who was given in 
marriage to Bacchus; and that ſhe gave her name to 
the city of Berith in Phoenicia, and became afterwards 
the goddeſs of it. Baal-berith ſignifies Lord of the Co- 
venant, and may be taken for the god that preſides over 
alliances and oaths, in like manner as the Greeks had 
their Zeve , and the Romans their Deus Fidius, or 
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Jupiter Piſtius. The idolatrous Iſraelites, we are told, Du 


made Baal-berith their god, Judg, viii. 33. 4 
BAAL-PEOR, gr in. or Beel-phegor, an idol of Babel. 
the Moabites and Midianites, We are told, that / 


racl joined himſelf to Baal-peor ; and that Solomon c- 
reed an altar to this idol upon the mount of Olives. 
Baal-pcor bas been ſappoſed to be no other than a 
Priapus, and that the oy of him conſiſted in the 
moſt obſcene practices. Others have thought, that, 
as Baal is a general name ſignifying Lord, Peor may 
be the name of ſome great prince deified after his 
death. Mede imagines, that, Peor being the name of 
2a mountain in the country of Moab, on which the tem- 
ple of Baal was buile, Baal-peor may be only another 
name of that deity, taken from the ſituation of his 
temple ; in like manner as Jupiter is ſtyled O/ympins, 
becauſe he was worſhipped in a temple built on mount 
Olympus. Selden, who is of this latter opinion, con- 
jectures likewiſe, that Baal-peor is the ſame with Pluto; 
which he grounds upon theſe words of the Pſalmiſt“, *F{!m cv.. 
They joined themſelves unto Baal-peor, and eat the ef- 


ferings of the dead ; though by the ſacrifices or offerinys 


2 dead, in this paſſage, may be meant no more than 
rifices or offerings made to idols, or falſe gods, who 
are very properly called the dead, in contradiſtinction to 
the true God, who is ſtyled in Scripture the living Cod. 

BAAL-ZEBUB, Beel- zebub, or Belzebub; the idol, or 

od, of the Ekronites. In Scripture he is called the 

rince of Devils. His name is rendered the Lord of 
Flies, or the Ged-fly ; which ſome think was a mock ap- 
pellation beſtowed on him by the Jews. He had a fa- 
mous temple and oracle at Ekron. Ahaziah king of 
Iſrael, having fallen from the terraſs of his houſe into 
a lower room, and being dangerouſly hurt, ſent to con- 
ſult this deity, to know if he ſhould be cured of his 
wounds, The worſhip of this falſe god muſt have pre- 
vailed in our Saviour's time, ſince the Jews accuſed bim 
of driving out devils in the name of Be/zebub their 
prince. Scaliger derives the name of this deity from 
Baalim-zebahim, which ſignifies the Lord of ſacrifices. 

BABBLING, among hunters, is when the hounds 
are too buſy after they had found a good ſcent. 

BABEL, a city and tower undertaken to be builr 
by the whole human race ſoon after the flood, and re- 
markable for the miraculous fruſtration of the attempt 
by the confuſion of languages. As to the ſituation of 
ancient Babel, moſt authors are of opinion that it was, 
exactly in the place where the celebrated city of Ba- 
bylon afterwards ſtood. That it was in the ſame coun- 
try, appears indiſputably from Scripture ; but that it 
was exactly in the ſame place is what cannot be proved, 
nor is it a matter of any conſequence. 

Authors have been much divided about the motive 
by which the whole race of mankind were induced to 
join as one man in ſuch an undertaking. Some have 
imagined that it was ont of fear of a * deluge; 


others, that they knew beforchand that they were to be 


diſperſed through all the different countries of the world, 
and built this tower in order to defeat the deſign 
of the Deity, becauſe having a tower of ſuch vaſt 
height as they propoſed, thoſe who were at a diſtance 
could eaſily find their way back again. Had either of 
theſe been their deſign, however, it is probable they 
would have choſen an eminence rather than a plain for 

the 
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Babel. the ſituation of their tower, or indeed that they would 
have choſen ſome high mountain ſuch as Ararat for 


their mark, rather than any tower at all : for though 
it is ſaid that they deſigned the top of their tower to 
reach to heaven, we can ſcarce ſuppoſe them to have 
been ſo abſurd, as to imagine this poſſible in the ſenſe 
we underſtand it ; and muſt therefore rather take it in 
the limited ſenſe in which it is often uſed by Moſes and 
his countrymen, where they ſpeak of cities walled up 
to heaven. Others there are who imagine that the top 
of this tower was not to reach up to heaven, but tobe 
conſecrated to the heavens, i. e. to the worſhip of the 
ſun, moon, and ſtars ; of the fire, air, &c. and other 
natural powers as deities ; and therefore that the true 
Deity interpoſed in order to prevent a total and irreco- 
verable defection. Certain it is, that the ſpecics of 
idolatry which takes for the objects of its worſhip thoſe 
natural agents, as it is the moſt ancient, ſo it is by far 
the moſt rational, and the moſt difficult to be diſproved. 
It is much more difficult, for inſtance, to prove that 
the ſun, which by his enlivening beams gives vigour to 
the whole creation, is not a deity, than that a Jog of 
wood is not one ; and hence, if ſuch a ſyſtem of reli- 
gion became univerſally eſtabliſhed among mankind, it 
would be impoſſible ever afterwards to cradicate it. 
Indeed that the ſcheme of Babel, whatever it was, 
could have been put in execution by man, ſeems evi- 
dent from the interpoſition of the Deity on the occa- 
ſion ; for we cannot ſuppoſe that he would have work- 
ed a miracle on purpoſe to defeat that which would 
have defeated itſelf if he had let it alone: and he ex- 
preſsly ſays, That now nothing could be reſtrained from 
them ; which intimates very plainly, that, had this 
ſcheme gone on, the plan which God had laid for the 
government of the world wonld have been totally fru- 
ſtrated : and agreeable to this hypotheſis Dr Tenniſon 
ſuppoſes that the tower was of a pyramidal form, in 
imitation of the ſpires of flame; and that it was erec- 


ted in honour of the ſun, as being the moſt probable * 


cauſe of drying up the flood. 

As to the materials made uſe of in the building of 
this tower, the Scripture informs us that they were bricks 
and ſlime or bitumen. According to an eaſtern tra- 
dition, three years were taken up in making the bricks, 
each of which was 13 cubits long, 10 broad, and five 
thick. Oriental writers ſay, that the city was 313 far- 
longs in length, and 151 in breadth ; that the walls 
were 5533 fathoms high, and 33 in breadth ; and that 
the tower itſelf was no leſs than 10,000 fathom, or 
12 miles high. Even St Jerome affirms from the teſ- 
timony of eye-witneſſes, who as he ſays had examined 
the remains of the tower, that it was four miles high; 
but Ado makes the height to have been no leſs than 
5000 miles. The only account of its dimenſions which 
can be at all depended upon (ſuppoſing it to have 
been the ſame which afterwards ſtood in the midſt of 
the city of Babylon, and round which Ncbuchadnezzar 
built the temple of Belus), is that given under the ar- 
ticle BABYLON. | 

BABEL-MANDEL, the GATE OF MOURNING ; 2 
famous ſtrait in the Indian ocean, between the coaſt of 
Arabia Felix in Aſia, and that of Adel and Zeila in 
Africa, at the entrance into the Red Sea. By ſome it 
is alſo called the Straits of Mela. It is narrow, and 
difficult to ſail through, on account of the ſand-banks. 
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At the mouth of the ſtrait is a ſmall iſland called alſo Babenhau- 


BAB 


Babel- Mandel, which is liule elſe than a barren rock. 
E. Long. 44. 30. N. Lat. 12. 40. 


BABENHAUSEN, a town of Germany in Suabia, Een, 


E. Long. 9. 16. N. Lat. 48. 39. 

BABINA (Commonwealth of), a ſociery ludicrouſly 
ſo called, which was founded in Poland in the reign 
of n in the 16th century. It took 
its riſe from a ſet of gentlemen, inhabitants of Lublin, 
who had agreed to meet at a place called Babina, 
merely for the purpoſes of mirth and jollity. In time 
their number increaſed, and they formed themſelves 
into a regular government, under the preſidency of a 
king, ſenate, and chief magiſtrates. The magiſtrates 
were elected from ſomething which appeared ridiculous 
in the character or conduct of any of the members. 
For inſtance, if any perſon was meddling or officions, 
he was immediately created an archbiſhop ; a blun- 
dering or diſputatious member was promoted to the 
ſpeaker's chair; a boaſter of his own courage, and vain- 
glorious Thraſo, was honoured with the commiſſion 
of gencraliſſimo, which was preſented him with great 
ceremony by the ſubordinate heroes, Thoſe who de- 
clined the office for which they were declared qualified, 
were perſecated with hiſſings, and abandoned by the 
ſociety. Thus every vice and every foible was attack- 
ed with ridicule ; and Babina became in a ſhort time 
the terror, the admiration, and the reformer, of the 
Poliſh nation : genias flouriſhed, wit was cultivated, 
and the abuſes which had crept into government and 
ſociety were corrected by the judicious application of 

ood-humoured ſatire, Never did any inſtitution of 
this nature become ſo general or ſo uſeful ; but at 
length it degenerated into a ſeat of buffoons, and ban- 
terers of every — ſacred or profane. For ſeveral 
years it was patroniſed by the kings of Poland, and 
Sigiſmund himſelf became a member ; the ſtaroſta of 
Babina telling him jocularly, That © His majeſty had 
certain qualities which intitled him to the firſt dignity 
in the commonwealth.” Not the leaſt remnant of this 
ſociety now remains, though it was honoured with cx- 
traordinary privileges by kings and emperors, 

BABINGTON (Gervaſe), biſhop of Worceſter, 
was born, according to Fuller, in Nottinghamſhire; 
but in what year is uncertain, He was ſent to Tri- 
nity College, Cambridge, of which he was made fellow ; 
and, in 1578, was incorporated maſter of arts at Ox- 
ford, He appears, however, to have made Cambridge 
the place of his reſidence, where he became an eminent 
preacher ; and, being now doctor of divinity, was made“ 
domeſtic chaplain to Henry Earl of Pembroke. In this 
ſtation he is ſuppoſed to have aſliſted the counteſs in 
her tranſlation of the Pſalms. In 1588 he was inſtalled 
prebend of Hereford, and in 1591 conſecrated biſhop 
of Landaff, In 1594 he was tranſlated to the ſee of 
Exeter, and thence to Worceſter in 1597. About 
this time, or ſoon after, he was made queen's counſel 
for the marſhes of Wales. He was a conſiderable be- 
nefactor to the library belonging to the cathedral of 
Worceſter, where he was buried in May 1610 with- 
out a monument. The ſeveral hiſtorians who have 
mentioned this prelate agree in giving him the cha- 
racter of a learned and pious man. His writings, like 
thoſe of moſt of his cotemporaries, abound with puns 
and quaint expreſſions. His works were printed both 
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Baboon, in folio and quarto in 1615, and again in folio in 1637, 
Bren. gnder this title; The works of the right rzverend father 


in God Gervaſe Babington, late biſhop of Worceſter, con- 
"= comfortable notes upon the fine books of Moſes, 
Viz. Geneſis, c. As alſo an expoſition upon the Creed, 
the Ten Commandments, the Lord's Frayer ; with a con- 
ference betwixt man's frailtie and faith, and three ſer- 
HiGNI, GC 

BABOON, in zoology, Sce 8114. 

BABYLON, the capital of the ancient kingdom of 
Babylonia or Chaldza, and ſuppoſed to have ſtood in 
E. Long. 44. o. N. Lat. 32. 0. Semiramus is ſaid by 
ſome, and Belus by others, to have founded this city. 
But, by whomſocver it was founded, Nebuchadnezzar 
was the perſon who pat the laſt hand to it, and made 
it one of the wonders of the world. The moſt famons 
works in and about it were the walls of the city, the 
temple of Belus, Nebuchadnezzar's palace, the hang- 
ing-gardens, the banks of the river, the artificial lake, 
and canals, | 

The city was ſurroanded with walls, in thickneſs 87 
ſcet, in height 350 feet, and in compaſs 480 furlongs 
or 60 of our miles. Thus Herodotus, who was him- 
ſelf at Babylon ; and though ſome diſagree with him in 
theſe dimenſions, yet moſt writers give us the ſame, or 
near the ſame, as he does, Diodorus Siculus dimi- 
niſhes the circumference of theſe walls very conſidera- 
bly, and takes ſomewhat from the height of them, as 
in Herodotus ; tho” he ſeems to add to their breadth, by 
ſaying, that fix chariots might drive abreaſt thereon ; 
while the former writes, that one chariot only might 
turn upon them; but then he places buildings on each 
ſide of the top of theſe walls, which, according to him, 
were but one ſtory high; which may pretty well recon- 
cile them together in this reſpect. It is obſerved, that 
thoſe who give the height of theſe walls but at 50 cu- 
bits, ſpeak of them only as they were after the time 
of Darias Hyſtaſpis, who had cauſcd them to be beaten 
down to that level. Theſe walls formed an exact ſquare, 
each ſide of which was 120 furlongs, or 15 miles, in 
length; and were all built of large bricks cemented to- 
gether with bitumen, which in a ſhort time grows harder 
than the very brick and ſtone which it cements, The 
city was encompaſſed, without the walls, with a vaſt 


ditch filled with water, and lined with bricks on both 


ſides ; and, as the earth that was dug out of it ſerved 
to make the bricks, we may judge of the depth and 
largeneſs of the ditch from the height and thickneſs of 
the walls, In the whole compaſs of the wall there were 
100 gates, that is, 25 on each of the four ſides, all 
made of ſolid braſs. Between every two of theſe gates, 
at proper diſtances, were three towers, and four more 
at the four corners of this great ſquare, and three be- 
tween each of theſe corners and the next gate on either 
lide, and each of theſe towers was ten feet higher than 
the walls. But this is to be underſtood only of thoſe 
parts of the walls where towers were needful for de- 
fence, For ſome parts of them being upon a moraſs, 
and inacceſſible by an enemy, there the labour and coſt 
was ſpared, which tho” it muſt have ſpoiled the ſym- 
metry of the whole, muſt be allowed to have ſavoured 
of good economy ; though that is what one would not 
have expected from a prince who had been fo deter- 
mined, as Nebuchadnezzar muſt have been, to make 
the city complete both for ſtrength and beauty. The 
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whole namber, then, of theſe towers amonnted to no 


more than 250; whereas a much greater number would w—— 


have been neceilary to have made the uniformity com- 
plete all round. From the 25 gates on each ſide of this 
ſquare, there was a ſtraight ſtreet, extending to the cor- 
e gate in the oppoſite wall; whence the whole 
number of the ſtreets muſt have been but 5o ; but then 
they were each about 15 miles long, 25 of them croſ- 
ſing the other 25 exactly at right angles. Beſides theſe 
whole ſtreets, we muſt reckon four half-ſtreets, which 
were but rows of houſes facing the four inner ſides of 
the walls. Theſe four half-ſtreets were properly the 
four ſides of the city within the walls, and were each 
of them 200 feet broad, the whole ſtreets being about 
150 of the ſame. By this interſection of the 50 ſtreets, 
the city was divided into 676 ſquares, each of four 
furlongs and a half on each ſide, or two miles and a 
quarter in compaſs. Round theſe ſquares on every fide 
towards the ſtreets ſtood the houſes, all of three or four 
ſtories in height, and beautified with all manner of or- 
naments; and the ſpace within each of theſe ſquares 
was all void, and taken up by yards, or gardens, and 
the like, either for pleaſure or convenience. 

A branch of the 1 divided the city into 
two, running through the midſt of it, from north to 
ſouth ; over which, in the very middle of the city, was 
a bridge, a furlong in length, or rather more, and in- 
deed much more, if we hearken to others, who ſay it 
was no leſs than five ſtades or furlongs in length, tho' 
but 3o feet broad, a difference we (hall never be able 
to decide. This bridge, however, is ſaid to have been 
built with wonderful art, to ſupply a defect in the bot- 
tom of the river, which was all ſandy, At each end 
of this bridge were two palaces ; the old palace on the 
eaſt fide, the new one on the welt ſide of the river; the 
former of which took up four of the ſquares above- 
mentioned, and the latter nine. The temple of Belus, 
which ſtood next to the old palace, took up another of 
the ſame ſquares. 

The whole city ſtood in a large flat or plain, in a 
very fat and deep ſoil : that part or half of it on the 
eaſt ſide of the river was the old city, and, the other 
on the weſt was added by Nebuchadnezzar, both being 
included within the vaſt ſquare bounded by the walls 
aforeſaid. The form of the whole was ſeemingly bor- 
rowed from Nineveh, which was alſo 480 furlongs ; 
but rhough it was equal in dimenſions to this city, it 
was leſs with reſpect to its form, which was a parallel- 
logram, whereas that of Babylon was an exact ſquare. 
It is ſuppoſed, that Nebuchadnezzar, who had deſtroyed 
that old ſeat of the Aﬀyrian empire, propoſed that 
this new one ſhould rather exceed it; and that it was in 
order to fill it with inhabitants, that he tranſported 
ſuch numbers of the captives from other countries 
hither ; though that is what may be diſputed, ſeeing 
he therein only followed the conſtant practice of the 
kings of Aſſyria, who thought this the moſt certain 
means of aſſuring their conqueſts either to themſelves 
or their poſterity. 


2 
But it plainly appears, that it was never wholly in- Was never 

habited ; ſo that, even in the meridian of its glory, it fully pco- 

may be compared with the flower of the field, which Pled. 


flouriſhes to-day, and to-morrow is no more. It 
never had time to grow up to what Nebuchadnezzar 
viſibly intended to have made it; for, Cyrus removing 

the 
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Babylon. the ſeat of the empire ſoon after to Shuſhan, Baby- 
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lon fell by degrees to utter decay; yet it muſt be 
owned, that no country was better able to ſupport ſo 
vaſt and populous a city, had it been completed up 
to its firſt deſign. But ſo far was it from being finiſh- 
ed according to its original deſign, that, when Alex- 
ander came to Babylon, Q, Curtius tells us, No 
« more than go furlongs of it were then built: which 
can be no otherwiſe underſtood, than of ſo much in 
length ; and, if we allow the breadth to be as much 
2$ the length (which is the utmoſt that can be allow- 
ed), it will follow, that no more than 8100 ſquare 
furlongs were then built upon : but the whole ſpace 
within the walls contained 14,400 ſquare furlongs; 
and therefore there muſt have been 6300 ſquare fur- 
longs remaining unbuilt, which, Curtius tells us, were 
plowed and ſown. And, belides this, the houſes were 
not contiguous, but all built with a void ſpace on each 
ſide, between houſe and houſe, 

The next great work of Nebuchadnezzar was the 
temple of Belus. The wonderful tower, however, 
that ſtood in the middle-of it, was not his work, but was 
built many ages before; that, and the famous tower 
of Babel, being as is commonly ſuppoſed, one and 
the ſame ſtructure. This tower is ſaid to have been 
pa pa of eight pyramidal ones raiſed above one 
another, and by Herodotus ſaid to have been a furlon 
in height, but as there is an ambiguity in his exprel- 
ſion, it has been diſputed whether cach of the towers 
was a furlong in height, or the whole of them taken 
together. On the latter ſuppoſition, which is the 
molt probable, this tower muſt have exceeded the higheſt 
of the Egyptian pyramids by 179 feet, though it fell 
thort of its breadth at the baſis by 33. The way to 
go up was by ſtairs on the outſide round it; whence it 
cems moſt likely, that the whole aſcent was, by the 
benching in, drawn in a ſloping line from the bottom 
to the top cight times round it; and that this made 
the appearance of eight towers, one above the other. 
Till the times of Nebuchadnezzar, it is thought that this 
tower was all the temple of Belus; but as he did by 
the other ancient buildings of the city, ſo he did by 
this, making great additions thereto, by vaſt edifices 
erected round it, in a ſquare of two furlongs on every 
ſide, and juſt a mile in circumference, which exceeded 
the ſquare at the temple of Jeruſalem by 1800 feet. 
On the outſide of theſe buildings was a wall, which in- 
cloſed the whole; and, in conſideration of the regu- 
larity wherewith this city was to all appearance marked 
out, it is ſuppoſed that this wall was equal to the 
{quare of the city wherein it ſtood, and ſo is concluded 
to have been two miles and an half in circumference. 
In this wall were ſeveral gates leading into the temple, 
and all of ſolid braſs; which it is thought may have 
been made out of the braſen ſea, and braſen pillars, 
and other veſſels and ornaments of the kind, which 
Nebuchadnezzar had tranſported from Jeruſalem ; for 
in this temple he is ſaid to have dedicated his ſpoils 
from that of Jeruſalem. 

In this temple were ſeveral images or idols of maſly 
gold, and one of them, as we have ſcen 30 feet in 
height; the fame, as ſuppoſed, with that which Ne- 
buchadnezzar conſecrated in the plains of Dura. For 
though this laſt is ſaid to have been 60 cubits, or 
90 fect high, theſe dimenſions appear ſo incredible, 

- 


that it has been attempted to reconcile tkem into Babylon. 

one, by ſuppoſing that in the 90 feet the height of 

the pedeſtal is included, and that the 30 feet are for 

the height of the ſtatue without the pedeſtal ; and, 

being ſaid to haye age 1000 talents of Babylon, 

it is thence computed, that it was worth three millions 

and an half of our money. Ina word, the whole weight 

of the ſtatues and decorations, in Diodorus Siculus, a- 

mounting to 5000 and odd talents in gold, the whole 

is eſtimated at above one and twenty millions of our 

money; and a ſum about equal to the ſame, in trea- 

— utenſils, and ornaments, not mentioned is allowed, 

or. 

Next to this temple, on the eaſt ſide of the river, 

ſtood the old palace of the kings of Babylon, being four 

miles in circumference. Exactly oppoſite to it, on 

the other ſide of the river, was the new palace built 

by Nebuchadnezzar, eight miles in cirumference, and 

conſequently four times as big as the old one, 5 
But nothing was more wonderful at Babylon than Hanging 

the hanging gardens, which Nebuchadnezzar made in gardens 

complaiſance to his wife Amyte ; who, being a Mede, 

and retaining a ſtrong inclination for the mountains 

and foreſts of her own country, was deſirous of having 

ſomething like them at Babylon. They are faid to 

have contained a ſquare of four plethra, or 400 feet, 

on each ſide; and to have conſiſted of terraces one a- 

bove another, carried up to the height of the wall of 

the city, the aſcent from terrace to terrace being by 

ſteps ten feet wide, The whole pile conſiſted of ſub- 

ſtantial arches upon arches, and was ſtrengthened by 

a wall ſurrounding it on every ſide, 22 feet thick; and 

the floors on each of them were laid in this order: 

firſt, on the tops of the arches was laid a bed or pave- 

ment of (tones 16 feet long, and four feet broad; over 

this was a layer of reed mixed with a great quantity 

of bitumen] and over this two courſes of brick, _ 


cemented together with Jr? and over all theſe 
, 


were thick theets of lead, and on theſe the earth or 

mould of the garden. This floorage was deſigned to 

retain the moiſture of the mould ; which was ſo deep, 

as to give root to the greateſt trees which were planted 

upon every terrace, together with great variety of o- 

ther vegetables plcaſing to the eye. Upon the upper- 

moſt of theſe terraces was a reſervoir, ſupplied by a 

certain engine with water from the river, from whence 

the gardens on the other terraces were ſupplied. 6 

The other works attributed* to Nebuchadnezzar by Banks of 

Beroſus and Abydenus, were the banks of the river, the river, 

the artificial canals, and the great artificial lake ſaid canals, &c. 

to have been ſunk by Semiramis. The canals were cut 

out on the caſt ſide of the Euphrates, to convey the 

waters of that river, when it overflowed its banks, into 

the Tigris, before they reached Babylon. The lake 

was on the weſt ſide of Babylon; and, according to 

the loweſt computation, 40 miles ſquare, 160 in com- 

paſs, and in depth 35 feet, as we read in Herodo- 

tus, or 75, as Megaſthenes will have it ; the former, 

perhaps, meaſured from the ſurface of the ſides, and 

the latter from the tops of the banks that were caſt 

up upon them. This lake was dug to receive the wa- 

ters of the river, while the banks were building on 

cach fide of it. But both the lake, and the canal 

which led to it, were preſerved after that work was 

completed, being found of great uſe, not only to pre- 
vent 
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Pabylon. vent all overflowings, but to keep water all the year, 
- i: a common reſervoir, to be let out on proper occa- 


ſions, by ſluices, ſor the improvement of the land. 

The banks were built of brick and bitumen, on 
both ſides of the river, to keep it within its channel; 
and extended on each fide throughout the whole length 
of the city, and even farther, according to ſome, who 
reckon they extended 160 furlongs, or twenty miles; 
whence it is concluded they muſt have begun two miles 
and an half above the city, and have been continued 
an cqual diſtance below it, the length of the city being 
no more than 15 miles. Within the city they were 
built from the bottom of the river, and of the ſame 
thickneſs with the walls of the city itſelf, Oppoſite to 
cach ſtreet, on cither ſide of the river, was a brazen 
gate in the ſaid wall, with ſtairs leading down from it 
to the river: theſe gates were open by day, and ſhut by 
night, 

Beroſus, Megaſthenes, and Abydenus, attribute all 
theſe works to Nebuchadnezzar ; but Herodotus tells 
us, the bridge, the banks, and the Jake, were the 
work of a queen after him, called Nitecris, who may 
have finiſhed what Nebuchadnezzar left imperfect, and 
thence have had the honour this hiſtorian gives her of 
the whole. 

The tower or temple ſtood till the time of Xerxes. 
But that prince on his return from the Grecian expe- 
dition, having firſt plundered it of its immenſe wealth, 
demoliſhed the whole, and laid it in ruins. Alexan- 
der, on his return to Babylon from his Indian expedi- 
tion, propoſed to rebuild it, and accordingly ſet 10,000 
men on work to clear away the rubbiſh. But his 
death happening ſoon after, a ſtop was put to all fur- 
ther proceedings in that delign. After the death of 
that conqueror, the city of Babylon began to decline 
apace; which was chiefly owing to the neighbonrhood 
of Seleucia, built by Scleucns Nicator, as is ſaid, out 
of ſpite to the Babylonians, and pcopled with 500,000 
perſons drawn from Babylon, which by that means con- 
tinued declining till the very people of the country were 
at a loſs to tell where it had ſtood. 

Such is the deſcription we have by ancient hiſtorians 
of the grandeur of this city; which, if theſe accounts 
are not exaggerated, muſt ks exceeded every piece of 
human grandeur that hath yet appeared. Many of 
the moderns, however, are of opinion that theſe mag- 
nificent deſcriptions are very far from being true; al- 
though it is certain that few other arguments can be 
brought againſt the reality of them, than that we do 
not ſee things of a ſimilar kind executed in our own 
days. The following are the arguments uſed on this 
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a compaſs of near ten leagues ? 

« I ſhall ſay the ſame of that ſquare building, known 
nnder the name of the temple of Belus, It was com- 
poſed of eight towers placed one above another, di- 
miniſhing always as they went up. Herodotus does 
not tell us what was the height of this monument. 
Diodorus ſays, that it ſurpa all belief. Strabo 
fixes it at one ſtadium, a meaſure which anſwers nearly 
to 600 of our feet, For in the time of this geogra- 
pher the ſtadia were much more conſiderable than in 
the firſt ages. The entire maſs of this building ought 
to have been anſwerable its exceſſive height; and this 
is alſo the idea that the ancients deſigned to give us 
of it, We may judge by the following fat. Xerxes 
had entirely demoliſhed this temple. Alexander under- 
took to rebuild it. He deſigned to begin by clearing 
the place and removing the ruins. Ten thouſand work- 
men who were employed two months in this work, 
were not, ſay they, able to finiſh it. 

* The riches incloſed in the temple of Belus were pro- 
portioned to its immenſity. Without ſpeaking of the 
tables and cenſers, the cups, and other ſacred vaſes, of 
maſly gold, there was a ſtatue 40 feet high, which 
alone weighed 1000 Babyloniſh talents. In ſhort, ac- 
cording to the inventory that the ancients have given 
us of the riches contained in this temple, the total ſum 
would amount to two hundred and twenty millions and 
a half of French livres. Exaggerations like theſe de- 
ſtroy themſelves. 

As to the hanging gardens, according to all ap- 
pearance they never exiſted. The ſilence of Herodotus 
on a work ſo ſingular and fo remarkable, determines 
me to place in the rank of fables all that the other 
writers have delivered upon this pretended wonder. 
Herodotus had carefully viſited Babylon. He enters 
into ſuch details as prove that he has omitted none of 
the rarities of that city. Can we preſume that he 
would have paſled over in ſilence ſuch a work as the 
hanging gardens? All the authors who have ſpoken of 
it are of much later date than this great hiſtorian. 
None of them except Beroſus ſpeaks on his own teſti- 
mony. It is always on the report of others. Diodorus 
had extracted from Cteſias what he ſays of theſe famous 
* There is alſo great appearance that Strabo 

ad drawn from the ſame ſource, In a word, the 
manner in which Quintus Curtius expreſſes himſelf, 
ſufficiently ſhows how much the exiſtence of theſe 
gardens appeared to him ſuſpicious. He judged they 


owed the greateſt part of it to the imagination of the 
Greeks. 


» Aubje@ bythe preſident Goguet. 

Goguet's « Authors have greatly extolled the public works 

urguments and edifices which once rendered Babylon one of the 

againſt the wonders of the world. We may reduce all theſe ob- 

— of the jets to five principal heads; 1, The height of its walls; 

ara ings, 2. the temple of Belus; 3. the hanging gardens; 4. the 
bridge built over the river Euphrates, and the quays 
which lined that river; 5. the lake and canals dug by 
the hands of man to diſtribute the waters of the Eu- 
phrates. 

« All theſe works ſo marvellous in the judgment of 
antiquity, appear to me to have been extremely exag- 
gerated by the authors who have ſpoken of them. How their joints filled with melted lead. The front of the 
can we conceive, in effect, that the walls of Babylon piers, turned towards the current of the Evphrates, 
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Let us now ſpeak of the bridge of Babylon, which 
the ancients have placed in the number of the moft 
marvellous works of the caſt. It was near 100 fathoms 
in length, and almoſt four in breadth. We cannot 
deny but that a great deal of art and labour was ne- 
ceſſary to lay the foundations, which it could not be 
eaſy to ſettle in the bed of an extremely deep and ra- 
pid river, which alſo rolls along a prodigious quantity 
of mud, and whoſe bottom is entirely ſandy. They had 
therefore taken many precautions to ſecure the piers 
of the bridge of Babylon. They were built of ſtones 
joined and faſtened together with cramps of iron, and 
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was deſended by buttreſſes extremely advanced, which 
diminiſhed the weight and force of the water, 
cutting it at a great diſtance, Such was the bridge of 
Babylon. 

« While we do juſtice to the ſkill of the Babylonians 
in conducting theſe works, we cannot help remarking 
the bad taſte which at all times reigned in the works of 
the eaſtern nations. The bridge of Babylon furniſhes 
a ſtriking inſtance of it. This edifice was abſolutely 
without grace, or any air of majeſty. The breadth of it 
was in no fort of proportion to its length. The diſtance 
between the piers was alſo very ill contrived. Th 
were diſtant from each other only 11 feet and a half. 
Finally, this bridge was not arched. We may judge 
of its effect on the view. 

„% The Babylonians, however, were not the only 

e who were i nt of the art of turning an 
arch. This ſecret, as far as I can find, was unknown 
to all the people of remote antiquity, who, generally 
ſpeaking, do not appear to have been very ſkilful in 
ſtone · cutting. 

« As for the quays which lined the Euphrates, we 
may believe that they were grand and magnificent: 
but I ſhall not eaſily believe that they ſurpaſſed thoſe 
which we have daily ander our eyes. In this reſpeR, 
I believe Paris may diſpute it for magnificence, and 
for the extent of the work, with all the cities of the 
univerſe,” 

BasyLon, a townof Egypt near the eaſtmoſt branch 
of the river Nile, now ſuppoſed to be Grand Cairo, 
or this city to ſtand near its ruins. E. Long. 31. 12. 
N. Lat. 30. 5. 

BABYLONIA, or CHALD#4, a kingdom of Aſia 
and the moſt ancient in the world, being founded by 
Nimrod the grandſon of Ham, who alſo, according to 
the margin of our Bibles, foanded Nineveh the capital 
of the kingdom of Aſſyria. Indeed, theſe two king- 
doms ſcem to have always continued in ſuch a ſtate of 
friendſhip, that we can ſcarce help thinking they muſt 
have been the ſame, or perhaps Babylonia was for ſome 
time à province of Aſſyria. Nothing certain is known 
concerning either of them, except what may be ga- 
thered from Scripture. From thence we learn, that in 
the days Abraham there was a king of Shinar, called 
Amraphel, who, under the king of Elam or Perſia 
made war upon the Canaanites. From this time we 
have nothing that can be depended upon till the days 
of Nabonaſſar, the firſt king of Babylon mentioned in 
Ptolemy's canon. It is plain indeed, both from Scrip- 
ture and profane hiſtory, that Babylonia ſubſiſted as a 
diſtinct kingdom from Aſſyria even when the latter 
was in all its glory. 'The moſt probable account of 
the matter is this: The empire of Aſſyria was found- 
ed by Pul, on the ruins of that of Damaſcus or Syria, 
in the days of Menahem king of Judah. This king 
left two ſons, Tiglath-Pileſer, and Nabonaſſer. To 
the former he bequeathed the empire of Aſſyria, and 
to the latter that of Babylon, Tiglath-Pileſer reſided 
at Nineveh, the original ſeat of the Aſſyrian empire ; 
while Nabonaſſer, who was the younger brother, held 
his reſidence at Babylon. As the two kingdoms were 
governed by princes of the ſame family, we may well 
ſuppoſe a perfect harmony to have reigned between 
them, the younger branch at Babylon acknowledging 


a kind of ſabjeCtion to the elder at Nineveh. That the 
Yor. II. 
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Babylonian empire was of A 
ſared by the prophet Iſaiah, in the following words: 
„ Bchold the land of the Chaldeans : this people was 
not till the Aſſyrian founded it for them that dwelt in 
the wilderneſs ; they ſet up the towers thereof: the 
built the palace thereof.” As to the kingdom of AJ- 
ſyria, the Scripture mentions only five kings, viz. Pul, 
Tiglath-Pileſer, Shalmanaſer, Sennacharib, and Efar- 
haddon ; whoſe hiſtory, as related by the ſacred writers, 
it is needleſs to mention particularly here. From the 
days of Nabonaſſer, to Nabopolaſſer, that is, from the 
year before Chriſt 747 to 626, the kings of Babylon 
made no figure, and were therefore probably in a ſtate 
of dependence on the kings of Aflyria; but at that 
time, in the reign of Chyni/adan, the Sardanapalus of 
the Greeks, Nineveh was taken and deſtroyed by the 
Medes and Babylonians, and the ſeat of the empire 
transferred to Babylon. This Nabopolaſſer was the 
fatherof the famous Nebuchadnezzar, for whoſe hiſtory 
we muſt refer to the ſacred writers: and from his time 
to that of the Be//hazzar of Daniel, and Nabonadiur 
of other authors, the hiſtory of Babylon is little better 
than a mere blank. Of the reduction of Babylon by 
Cyrus, which happened at this time, we have the fol- 
lowing account, 

War had been begun betwixt the Medes, Perſians, 
and Babylonians, in the reign of Nerigliſſar the father 
of Nabonadius, which had been carried on with very 
bad ſucceſs on the fide of the Babylonians. Cyrus, who 
commanded the Median and Perſian army, having ſub- 
dued the ſeveral nations inhabiting the great continent 
from the Ægean ſea to the Euphrates, bent his march 
towards Babylon. Nabonadius, hearing of his march, 
immediately advanced againſt him with an army. lu 
the engagement which enſued, the Babylonians were 
defeated ; and the king, retreating to his metropolis, 
was blocked up and cloſely beſieged by Cyrus. The 
reduction of this city was no eaſy enterpriſe, The 
walls were of a prodigious height, the number of men 
to defend them very great, and the place ſtored with 
all ſorts of provifions for 20 years, Cyrus, deſpairing 
of being able to take ſuch a city by ſtorm, cauſed a line 
of circumvallation to be drawn quite round it, with a 
large and deep ditch ; reckoning, that if all communi- 
cation with the country were cut off, the beſieged 
would be obliged to ſurrender through famine. at 
his troops might not be too much fatigued, he divided 
his army into twelve bodies, appointing each body its 
month to guard the trenches ; but the beſieged, looking 
upon themſelves to be out of all danger by reaſon of 
their high walls and magazines, inſulted him from the 
ramparts, and looked upon all the trouble he gave him- 
ſelf as ſo much unprofitable labour. 

After Cyrus had ſpent two whole years before Baby- 
lon, without making any progreſs in the ſiege, he at 
laſt thought of the following ſtratagem, which put him 
in poſſeſſion of it. He was informed, that a great an- 
nual ſolemnity was to be held at Babylon; and that the 
inhabitants on that occaſion were accuſtomed to ſpend 
the whole night in drinking and debauchery. This he 
therefore thought a proper time for ſurpriſing them: 
and accordingly ſent a ſtrong detachment to the head 
of the canal leading to the great lake, with orders, at 
a certain time, to break down the great bank which 
was between the lake and the canal, and to turn the 
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ſſyrian origin, we are af- Babylonis, 


Babylonia. whole current into the lake. 
pointed one body of troops at the place where the river 
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At the ſame time he ap- 


entered the city, and another where it came out ; or- 
dering them to march in by the bed of the river as ſoon 
as they ſhould find it fordable. Towards the evening 
he opened the head of the trenches on both ſides the 
river above the city, that the water might diſcharge 
itſelf into them; by which means, and the breakin 
down of the great dain, the river was ſoon drained. 
Then the two abovementioned bodies of troops, ac- 
cording to their orders, entered the channel ; the one 
commanded by Gobryas and the other by Gadates: 
and finding the gates all left open by rcaſon of the 
diſorders of that riotous night, they penetrated into 
the very heart of the city without oppoſition ; and 
meeting, —_— to agreement, at the palace, they 
ſurpriſed the guards, and cut them in pieces, Thole 
who were in the palace opening the gates to know the 
cauſe of this confuſion, the Perſians ruſhed in, took 
the palace, and killed the king, who came out to 
meet them (word in hand, Thus an end was put to 
the Babylonian empire; and Cyrus took poſſeſſion of 
Babylon for one called in Scripture Darius the Mede, 
moſt probably Cyaxares II. uncle to Cyrus, From 
this time Babylonia never was erected into a diſtinct 
kingdom, but hath always followed the fortune of 
thoſe great conquerors who at difterent times have ap- 
peared in Aſia, It is now frequently the object of 
contention between the Turks and Perſians. Sce As- 
SYRIA, 

Concerning the nature of the country, manners, cu- 
ſtoms, &c. of the ancient Babylonians, the following 
account is collected by M. Sabbathier. 

« As all the nations under the dominion of Cyrus, 
beſide the ordinary tributes, were obliged to maintain 
him and his army, the monarch and his troops were 
ſupported by all Aſia. The country of Babylon alone 
was obliged to maintain him four months of the year; 
its fertility, therefore, yielded a third of the produce 
of Aſia, The government of this country, which the 
Perſians termed /atrapy, was richer, and more exten- 
five, than any of the reſt. It maintained for the king, 
beſides the war-horſes, a ſtad of 8oo ſtallions, and 
16,000 mares. So great a number of Indian dogs 
were likewiſe bred in this province for the king, that 
four of its cities kept thoſe animals; and in return, 
they were exempted from all taxes and tributes. 

It rained very ſeldom in this country, according 
to Herodotus. The earth was watered by the river, 
which was here diffuſed by human induftry, as the 
Nile is over Egypt by nature: for all the country of 
Babylon was divided by canals, the greateſt of which 
was navigable, and flowed from ſouth to north, from 
the Euphratcs to the Tigris. In ſhort, it was one of 
the fineſt countries for corn in the world; but for 
producing trees, the fig-tree, the vine and the olive, it 
was not famous. It was ſo luxariant in grain, that it 
commonly yielded a hundred times more than what 
was ſown; and in its good years it yielded three hundred 
times more than it received. The leaves of its wheat 
and barley were four inches broad. Thongh I 
know,“ ſays Herodotus, that the millet and the ſe- 
ſame of that country grow to the ſize of trees, I will 
not deſcribe them particularly ; leſt thoſe who have not 
been ia Babylonia ſhould think my account fabulous,” 
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« They had no oil but what they made from Indian 
corn. The country abounded with palm-trees, which 
grew ſpontaneouſly ; and moſt of them bore fruit, of 
which the inhabitants made bread, wine, and honey. 
They cultivated theſe trees and their fig-trees in the 
ſame manner. Some of them, as of other trees, the 
Greeks called male ones. They tied the fruit of the 
male to the trees which bore dates; that the moſquito, 
leaving the male, might cauſe the date to ripen, by pe- 
netrating it; for without that aſſiſtance it came not to 
maturity. Moſquitos bred in the male palms as in the 
wild fig-trees. 

But we muſt not bere omit to give an account of 
the peculiar and ſurpriſing conſtruction of their boats 
of ſkins, in which they ſailed along the river to Baby- 
lon, Theſe boats were invented by the Armenians, 
whoſe country lay north from Babylonia. They made 
them with poles of willow, which they bent, and co- 
vered with ſkins : the bare fide of the ſkins they put 
outwards ; and they made them fo tight, that they re- 
ſembled boards. The boats had neither prow nor ſtern, 
but were of a round form like a buckler. They put 
ſtraw on the bottom. Two men, each with an oar, 
rowed them down the river, laden with different wares, 
but chiefly with palm-wine. Of theſe boats ſome 
were very large, and ſome very ſmall. The largeſt car- 
ried the weight of 50 talents. There was room for 
an aſs in one of their ſmall boats ; they put many into 
a large one, When they had unloaded, after their 
arrival at Babylon, they ſold the poles of their boats 
and the ſtraw ; and loading their aſſes with the ſkins, 
returned to Armenia : for they could not ſail up the 
river, its current was ſo rapid. For this reaſon they 
made their boats of ſkins, inſtead of wood ; and on 
their return to Armenia with their aſſes, they applied 
the ſkins to their former uſe, 

« As to their dreſs, they wore a linen ſhirt, which 
came down to their feet, Over it they wore a wool- 
len robe ; their outer garment was a white veſt. Their 
ſhoes reſembled thoſe of the Thebans. They let their 
hair grow. On their heads they wore a turban. They 
rubbed their bodies all over with fragrant liquors. 
Each man had a ring on his finger, and an elegant cane 
in his hand, with an apple at the top, or a = 4 a lily, 
or an eagle, or ſome other figure; for they were not 
ſuffered to uſe canes without devices. 

« With regard to their policy, Herodotus thinks 
that their beſt law was one which the Heneti, an II- 
lyrian people, likewiſe obſerved in every town and vil- 
lage. When the girls were marriageable, they were or- 
dered to meet in a certain place, where the young men 
likewiſe aſſembled. They were then ſold by the public 
crier ; but he firſt ſold the moſt beautiful one. When 
he had fold her at an immenſe price, he put up others 
to ſale, according to their degrees of beauty. The rich 
Babylonians were emulous to carry off the fineſt wo- 
men, who were ſold to the higheſt bidders. But as the 
young men who were poor could not aſpire to have fine 
women, they were content to take the uglieſt with the 
money which was given them: for when the crier had 
ſold the handſomeſt, he ordered the oglicſt of all the 
women to be brought ; and aſked, if any one was will- 
ing to take her with a ſmall ſum of money. Thus the 
became the wife of him who was moſt eaſily ſatisfied ; 
and thus the fineſt women were ſold ; and from the 
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oſe who had any bodily in- 
firmity. A father could not marry his daughter as 
he pleaſed ; nor was he who bought her allowed to 
take her home, without giving ſecurity that he would 
marry her. But, after the ale, if the parties were 
not agreeable to each other, the law enjoined that the 
purchaſe- money ſhould be reſtored. The inhabitants of 
any of their towns were permitted to marry wives at 
theſe auctions. Such were the carly cuſtoms of the Ba- 
bylonians, 

« But they afterwards made a law, which prohi- 
bited the inhabirants of different towns to intermarry, 
and by which huſbands were puniſhed for treating their 
wives ill. When they had become poor by the ruin of 
their metropolis, fathers uſed to proſtitute their daugh- 
ters for gain, There was a ſenſible cuſtom among 
the Babylonians, worthy to be related. They brought 
their lick into the forum, to conſult thoſe who paſſed 
on their diſeaſes; for they had no phyſicians. They 
a ſced thoſe who approached the ſick, if they ever had 
the ſame diſtemper? if they knew any one who had 
it? and how he was cured ? Hence, in this country, 
every one who ſaw a ſick perſon was obliged to go to 
him, and inquire into his diſtemper. | 

They embalmed their dead with honey; and their 
mourning was like that of the Egyptians. 

« There were three Babylonian tribes, who lived 
only upon fiſh, and who prepared them in the fol- 
lowing manner: they dried them in the ſun, and 
then beat them in a mortar to a kind of flour, which 
after they had ſifted through linen, they baked it in 
rolls. 

„The Babylonians at firſt worſhipped only the ſun, 
and the moon; bat they ſoon multiplied their divini- 
ties, They deified Baal, Bel, or Belus, one of their 
kings, and Merodach-Baladan. They alſo worſhipped 
Venus, under the name of Myl/itta. She and Belus 
were the principal deities of the Babylonians. They 
counted their day from ſan-riſe to ſun-riſe. They ſo- 
lemnized five days of the year with great magnifi- 
cence, and almoſt the ſame ceremonies with which the 
Romans celebrated their Saturnalia. 

« The Babylonians were very much addicted to ju- 
dicial aſtrology. Their prieſts, who openly profeſſed 
that art, were obliged to commit to writing all the 
events of the lives of their illuſtrions men ; and on a 
fancied connection between thoſe events and the mo- 


tions of the heavenly bodies, the principles of their 


art were founded. They pretended that ſome of their 
books, in which their hiſtorical tranſactions and re- 
volutions were accurately compargd with the conrſcs 
of the ſtars, were thouſands of years old. This aſ- 
ſertion of their judicial aſtrologers we may reaſon- 
ably diſpute; but that their aſtronomers had made a 
long ſeries of obſervations, is inconteſtably true. It is 
certain that ſome of thoſe obſcrvations were extant in 
the days of Ariſtotle, and that they were older than 
the empire of the Babylonians, Sec Hiſtory of As TRO- 
NOMY. 

BABYLONIAN, BasyLox1vs, is uſed in ſome 
ancient writers, for an aſtrologer, or any thing related 
to aſtrology. Hence Babylonia cura, the art of caſting 


nativities; and numeri Babylonii, the computation of 
aſtrologers. 
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BABYLONICA TExXTA, &« rich ſort of weavings, Babylonien 


or hangings, denominated from the city of Babylon, 
where the practice of interweaving divers colours in 
their hangings firſt obtained. Hence aiſo Babylonic 
garments, Babylonic ſkins, Babylonic carpets, bouſ- 
ings, &. Babylonica ſolana, coverings laid over 
couches, &c. painted with gold, purple, and other co- 
lours. 

BABYLONICS, BanyLoONICA, in ancient hiſtory, 
a fragment of the hiſtory of the world, ending at 
267 years before Chriſt; and compoled by Beroſus, 
or Beroſſus, a prieſt of Babylon, about the time of 
Alexander. Babylonics are ſometimes alſo cited in an- 
cient writers by the title of Gha/daics. The Babylonics 
were very confonant with ſcripture, as Joſephus and 
the ancient Chriſtian chronologers aſſure; whence the 
author is uſually ſuppoſed to have conſulted the Jewiſh 
writers. Beroſus ſpeaks of an univerſal deluge, an ark, 
Kc. He reckons ten generations beween the firſt 
man and the deluge; and marks the duration of the 
feveral generations by /arci, or periods of 223 lunar 
months; which, reduced to years, differ not much 
from the chronology of Moſes. —The babylonics con- 
ſiſted of three books, including the hiſtory of the an- 
cient Babylonians, Medes, &c. But only a few im- 
perfect extracts are now remaining of the work; pre- 
ſerved chiefly by Joſephas and Syncellus, where all 
the paſſages of citations of ancient authors out of Be- 
roſus are collected with great exactneſs, Annius of Vi- 
terbo, to ſupply the loſs, forged a complete Beroſus 
ont of his own head, The world has not thanked him 
for the impoſtare. 

BABYROUSSA, in zoology, a ſynomine of a ſpe- 
cies of ſus. See Sus. 

— in navigation, is uſed for a praam, or ferry - 
boat. 

Bac, in brewing, à large flat kind of tub, or veſ- 
ſel, wherein the wort is put to ſtand and cool be- 
fore boiling. The ingredients of beer paſs through 
three kinds of veſſels. They are maſked in one, 


Baca. 
— — 


worked in another, and cooled in a third, called bacs 


er coolers. 

Bac, in diſtillery, veſſels into which the liquor to 
be ferinented is pumped from the cooler, in order to be 
worked with the yeſt. 

Bac-Maker, is one who makes liquor-bacs, under- 


bacs, coolers, maſh-tons, working-tons, &c. for the 


brewers. The workmanſhip is partly carpentry, in a 
particular manner, for it muſt be right m—_ to hold 
liquor; and partly cooperage, viz. the maſh-tan, or 
vat, which is hooped. There are not many of this 
trade ; and it requires chiefly ſtrength, with a little art. 
A ſmall ſtock of ſtuff, beſides tools, will ſet a man up 
tolerably well; but, with 2001. or 3ool. he will make 
a good figure in buſineſs, 

BACA, or Baza, a town of Spain, in the king- 
dom of Granada, W. Long. 3. 
It is ſituated in a valley called Hoya de Baza. It is 
encompaſſed with old walls, and has a caſtle half 
ruined. It contains about 3000 houſes, but has no- 
thing remarkable except the church dedicated to the 
Virgin Mary. The land about it is well cultivated 
for half a league round, and is fertile in wheat, wine, 
honey, hemp, and flax, being watered by the little ri- 
ver Guadalantin, * 2, 
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BACACUM, a town of the Nervii in Gallia Bel- 
ou now Bavay, in Hainault. E. Long, 3. 30. N. 

at. 50. 25. 

BAC AIM, 2 handſome ſea- port town of the king- 
dom of Viſapour on the Malabar coaſt in Aſia. It is 
ſabje& to the Portugueſe; and ſlands in E. Long. 73. 
10. N. Lat. 19. o. 

BACASERAY, a town in the peninſula of Crim 
Tartary, and, as the khan uſually takes up his reſi- 
dence there, it may be conſidered as the capital of the 
country. E. Long. 25. 10. N. Lat. 45. 30. 

BACCA, »£xx&y, in botany, is uſed to ſigniſy ſuch 
ſraits as conſiſt of a pericarpium full of juice and ſeeds, 
without any valves. 

BACANTIBI, in eccleſiaſtical antiquity, wander- 
ing clerks, who ſtrolled from church to church. 
The word ſcems formed by corruption from vacan- 
ltvi. 

BACCALARIA, in middle age writers, denotes 
a kind of country-farms, conſiſting of ſeveral manſes. 

BAcALArtaA dominicaria, or indominicata, was more 

rticularly nſed for a farm belonging to the lord, and 
Lo in his own hands. 

BACCARACH, a town of Germany in the lower 
Palatinate; formerly imperial and free, but now ſub- 
ject to the elector Palatine. It is famous for excellent 
wine; and is ſuuated on the Rhine, in E. Long. 7. 5. 
N. Lat. 49. 57. 

BACCHXA, in antiquity, the prieſteſſes of Bacchus, 
who celebrated the orgia, or myſteries of that god. — 
The word was alſo uſed for the ivy crowns or garlands 
2 by the prieſts of Bacchus, in offering ſacrifices to 

im. | 

BACCHANALIA, feaſts celebrated in honour of 
Bacchus by the ancients. The two moſt remarkable 
were called the greater and leſſer. The latter, called 
lenca, from a word ſignifying a wine-preſ5, were held 
in the open fields about autumn; the greater, called 
Dionyſia, from one of the names of Bacchus, were ce- 
lebrated in the city, about the ſpring-time, Both theſe 
feaſts were accompanied with games, ſpectacles, and 
theatrical repreſentations, and it was at this time the 
poets contended for the prize of poetry. Thoſe who 
were initiated into the celebration of theſe feaſts, repre- 
ſented ſome Silenius; others, Pan; others, Satyrs; 
and in this manner appeared in public, night and day, 
counterfeiting drunkenneſs, dancing obſcenely, and 
committing all kinds of licentiouſneſs and debauchery. 
See the article Baccavs. 

BACCHARIS, rLoUuGHMAN's SPIXENARD: A ge» 
nus of the polygamia ſuperflua order, belonging to the 
ſyngeneſia claſs of plants; and in the natural method 
ranking under the 49th order, Compoſite diſcoides. The 
characters are: It has a naked receptacle, and hairy 
papus; with a cylindrical imbricated calyx, and femi- 
nine florets mixed with the hermaphrodite ones. There 
are ſeven ſpecies, all natives of warm climates ; but none 
of them merit notice except the two following. 1. The 
ivefolia, or African tree-groundſel, is a native of the 
Cape of Good Hope, as alſo of Peru and other warm 
parts of America. It grows to the height of five or ſix 
feet ; and though there is little beauty in the flower, 
has been long admitted into the gardens of the curious. 
Ir is pretty hardy, and will live abroad in moderate 
winters in England, but is uſually kept in green-houſes 
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and placed abroad only in ſummer. It may be propa- 


gated either by cuttings or ſeeds, which ripen well 


in this country, 2. The Halimifolia, or Virginia 
groundſel-tree, is a native of Virginia and other 

of North-America. It grows about ſeven or eight feet 
high, with a crooked ſhrubby ſtem; and flowers in 
October: the flowers are white, and not very beauti- 
ful; but the leaves continuing green, has occaſioned 
this ſhrub to be admitted into many curious gardens. 
It may be propagated by cuttings ; and will live very 
well in the open air, though ſevere froſts will ſometimes 
deſtroy it. . 

BACCHI, in mechanics, a kind of ancient ma- 
chines, in form of goats, uſed by Jupiter, in his wars 
againſt the giants. Rudbeck deſcribes two kinds of 
bacchi, one made like the battering-ram, wherewith 


Bacehi 
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Jupiter demoliſhed the enemy's fortifications; the 


other contrived to caſt fire out of, from whence the 
Greeks are conjectured to have framed their idea of 
chimera. : 

BACCHIC, ſomething relating to the ceremonies 
of Bacchus. The celebrated intaplio, called Michael 
_ ring, is a repreſentation of a bacchic feaſt. 

ACcnic ſong, is ſometimes uſed for a chanſon à boire, 
or compoſition to inſpire jolliiy. But in a more proper 
ſenſe, it is reſtrained to a dithyrambic ode or hymn. 

BACCHINI (Benedict), a Benedictine monk, and 
one of the moſt learned men in his time, was born at 
Borgo San Domino in 1651; and wrote a great num- 
ber of books in Latin and Italian, the moſt conſider- 
able of which is a Literary Journal, He died at Bo- 
logna in 1721, aged 70. 

BACCHIUS, a follower of Ariſtoxenus, ſuppoſed 
by Fabricius to have been tutor to the emperor Marcus 
Antoninus, and conſequently to have lived about A. C. 
140. He wrote in Greck a very ſhort introduction to 
malic in dialogue, which, with a Latin tranſlation 
thereof, Meibomius has publiſhed. It ſeems it was 
firſt publiſhed in the original by Merſennus, in his 
Commentary on the firſt 11x chapters of Geneſis; and 
that afterwards he publiſhed a tranſlation of it in French, 
which Meibomius, in the preface to his edition of the 
ancient muſical authors, cenſures as being groſsly er- 
roneous. 

Baccalvs, in ancient poetry, 2 kind of foot com- 
poſed of a ſhort ſyllable, and two long ones; as 
the word [aviri]. It takes its name from the god 
Bacchus, becauſe it frequently entered into the hymns 
compoſed in his honour, The Romans called it like- 
wiſe enotrins, tripodins, ſaltans. 

BACCHUS, in Heathen mythology, the god of 
wine, with whoſe fabulous adventures every ſchool-boy 
is acquainted. This perſonage is ſeldom named in 
modern times, but as a ſenſual enconrager of feaſt and 
jollity; but he was regarded in a more reſpectable light 
by the ancients, who worſhipped him in different coun- 
tries under the following appellations: In Egypt, he 
was called Oſiris; in Myſia, Fanaces; in India; Di- 
ony {ins ; Liber, throughout the Roman dominions; . 
doneus, in Arabia; and Fentheus, by the Lucanians. 
Mythologiſts furniſh reaſons for all theſe different names 
given tothe ſame god, which may be ſeen in the ſecond 
volume of Banier's Mythology. 

It is natural to ſuppoſe that the Greeks and Romans, 
as uſual, beſtowed upon the one Bacchus which they 

wor- 
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worſhipped, the ſeveral actions and attributes of the 
many divinities known by that name, and by other e- 
quivalent denominations in different countries. Hows- 
ever, antiquity chiefly diſtinguiſhed two gods under 
the title of Bacchus: that of Egypt, the fon of Am- 
mon, and the ſame as Oſiris; and that of Thebes in 
Bœotia, the ſon of Jupiter and Semele. 

The Egyptian Bacchus was brought up at Nyſa, a 
city of Arabia Felix, whence he acquired the name of 
Dionyſius, or the God of Nyſa; and this was the con- 
queror of India, Though this Bacchus of the Egyp- 
tians was one of the elder gods of Egypt, yet the ſon 
of Semele was the youngeſt of the Grecian deities. 
Diodorus Siculus tells us, that Orpheus firſt deified the 
ſon of Semele by the name of Bacchus, and appointed 
his ceremonies in Greece, in order to render the family 
of Cad mus, the grandfather of the Grecian Bacchus, 
illuſtrious. 

The great Bacchus, according to Sir Iſaac Newion, 
flouriſhed but one generation before the Argonautic 
expedition, This Bacchus, ſays Hermippus, was po- 
tent at ſea, conquered eaſtward as far as India, re- 
turned in triumph, brought his army over the Helle- 
ſpont, conquered Thrace, and left mulic, dancing, and 
poetry there. And, according to Diodoras Siculus, 
it was the ſon of Semele who invented farces and 
theatres, and who firſt eſtabliſh-d a muſic- ſchool, ex- 
empting from all military functions ſuch muſicians as 
diſcovered great abilities in their art; on which ac- 
count, ſays the ſame author, muſicians formed into 
companies have ſince frequently enjoyed great privi- 
leges. 


Hir of Dr Burney * obſerves, that the dithyrambics which 
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gave birth to dramatic repreſentations, are as ancient 
25 the worſhip of Bacchus in Greece; and there is 
little doubt bat that the ceremonies of his myſteries 
gave riſe to the pomp and illuſions of the theatre, 
Many of the moſt ſplendid exhibitions upon the ſtage 
for the entertainment of the people of Athens and 
Rome, being performed upon the feſtivals of Bacchus, 
gave occaſion to the calling all thoſe that were em- 
ployed in them, whether for ſinging, dancing, or re- 
citing, ſervants of Bacchus. 

Pauſanuias, in his Attics, ſpeaks of a place at Athens 
conſecrated to Bacchus the ſinger; thus named, he 


ſays, for the ſame reaſon as Apollo is called the chief 


and conductor of the muſes, Whence it ſnhould ſeem 
that Bacchus was regarded by the Athenians not only 
as the god of wine, bt of ſong; and it muſt be owned, 
that his followers, in their cups, have been much in- 
clined to ſinging ever ſince. Indeed we are certain, 
that in none of the orgies, proceſſions, triumphs, and 
feſtivals, inſtituted by the ancients to the honour and 
memory of this prince of bon vivans, maſic was for- 
gotten, as may be (till gathered from ancient ſculpture, 
where we find not only that muſicians, male and female, 
regaled him with the lyre, the flute, and with ſong; 
but that he was accompanied by fawns and ſatyrs play- 
ing upon timbrels, cymbals, bagpipes, and horns: 
theſe Snidas calls his minſtrels; and Strabo gives 
them the appellations of Bacehi, Sileni, Satyri, Bacche, 
Lenæ, Thyæ, Mamillones, Naiades, Nymphe, and Tityri. 
Theſe repreſentations have furniſhed ſubjects for the 
fineſt remains of ancient ſculpture ; and the moſt ye- 
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luptuous paſſages of ancient poetry are deſcriptions of 
the orgies and feſtivals of Bacchus. See Ox Ot. 


BACCHYLIDES, a famous Greek poet, was the 
nephew of Simonides, and the cotempora 
of Pindar. Both ſung the victories of Hiero at the 
public games. Beſides odes to athletic victors, he was 
author of Love Verſes; Proſodies; Dithyrambics ; 
Hymns; Pæans; Hyporchemes ; Parthenia, or ſongs 
to be ſung by a chorus of virgins at feſtivals, The 
chronology of Euſebius places the birth of Bacchylides 
in the 82d Olympiad, about 450 B. C. | | 

BACCIO, or Baccivs, (Andrew), a celebrated 
phyſician of the 16th century, born at St Elpideo, 
He practiſed phyſic at Rome with great reputation, 
and was firſt — to pope Sixtus V. The moſt 
ſcarce and valuable of his works are, 1. De thermii. 
2. De naturali vinerum hiſtoria. 3. De venenis et an- 
tidotis. 4. De gemmiz ac lapidibus pretioſis. 

Baccio om Bartolomeo), called Bartelemi di S. 
Marco, a celebrated painter of hiſtory and portrait, 
was born at Savignano near Florence in 1469, and 
was a diſciple of Coſumo Roſelli; but his principal 
knowledge in the art of painting was derived from 
Leonardo da Vinci. He underſtood the true principles 
of deſign better than moſt maſters of his time, and 
was alſo a conſiderable painter in perſpective; which 
induced Raphael to have recourſe to him after he had 
quitted the ſchool of Perugino; and under his direc- 
tion likewiſe Raphael ſtudied the art of managing and 
uniting colours, as well as the rules of perſpe&ive, 
Some years after the departure of Raphael from Flo- 
rence, Baccio viſited Rome; and by the obſervations 
he made on the antiques, and the works of Raphael 
which were then the admiration of the whole world, 
he was extremely improved, and manifeſted his ac- 
_ abilities by a picture of S. Sebaſtian, which he 

niſhed at his return to Florence. It was ſo well 
deſigned, ſo naturally and beautifully colonred, and 
had fo ſtrong an expeſſion of pain and agony, that 
it was removed from the place where it was pub- 
licly ſeen (in the chapel of a convent), as it had 
been obſerved to have made too ſtrong an impreſ- 
ſion on the imaginations of many women who beheld 
it, He was very laborions, and made nature his per- 
petual ſtudy ; he c_—_— the naked correctly; his fi- 
gures had a great deal of grace, and his colouring was 
admirable. He is acconnted to have been the firſt in- 
ventor of that machine called a /aymar by the artiſts, 
and which to this day is in general uſe. Upon that 
he placed his draperies, io obſerve with greater exact- 
neſs their natural and their more elegant folds, A 
capital picture of the aſcenſion by Baccio, is in the 
Florentine collection. He died in 1517, 

BACHELOR, or BATCHELOR, a common term 
for a man not married, or who is yet in a ſtate of celi- 
bacy.— The Roman cenſors frequently impoſed fines on 
old bachelors. Dion Halicarnaſſeus mentions an old 
conſtitntion, by which all perſons of full age were ob- 
liged to marry. But the moſt celebrated law of this 
kind was that made under Auguſtus, called the /ex 
Julia de maritandis ordinibus ; by which bachelors 
were made incapable of legacies or inheritances by will, 
unleſs from their near relations. This brought —_ 
to. marry, according to Plutarch's obſervation, not - 
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as to make themſclves capable of inheriting thoſe of 
other men.— The rabbins maintain, that, by the laws 
of Moſes, every body, except ſome few particulars, is 
obliged in conſcience to marry at 20 yearsof age: this 
makes ont of their 613 precepts, Hence thoſe maxims 
ſo ſrequent among their caſuiſts, that he who docs not 
take the neceſſary meaſures to leave heirs behind him, 
is not a man, but ought to be reputed a homicide, — 
Lycurgus was not more favourable: by his laws, 
bachelors are branded with infamy, excluded from all 
offices civil and military, and even from the ſhows and 
public ſports. At certain feaſts they were forced to 
appear, to be expoſed to the public deriſion, and led 
round the market-place, At one of their feaſts, the 
women led them in this condition to the altars, where 
they obliged them to make amende honourabls io nature, 
accompanicd with a number of blows and laſhes with 
arod at diſcretion. To complete the affront, they forced 
them to ſing certain ſongs compoſed in their own deri- 
ſion.— The Chriſtian religion is more indulgent to the 
bachelor ſtate : the ancient church recommended it as in 
ſome circumſtances preferable to, and more perfett than, 
the matrimonial. In the canon law, we find injunctions on 
bachelors, when arrivedat puberty, cither tomarry orto 
turn monks and profeſs chaſtity in earneſt, In England, 
there was a tax on bachelors, after 25 years of age, 
12 J. 108. for a duke, a common perſon 18. by 7 Wil. 
III. 1695. In Britain, at preſent, they are taxed by 
an extra- duty on their ſervants. Every man of the 
age of 21 years and upwards, never having been mar- 
ricd, who ſhall keep one male ſcrvant or more, ſhall 
pay 11. 58. for each above or in addition to the ordi- 
nary duties leviable for sERVAN TS. Every man of the 
age of 21 years and npwards, never having been mar- 
ried, keeping one female ſcrvant, ſhall pay 2 8. 6 d. in 
addition to the former 28. 6 d.; 58. in addition for 
each, if he has two female ſervants; and 108. in ad- 
dition for each for three or more female ſervants. 
BACHELOR, Was anciently a denomination given to 
thoſe who had attained to knighthood, but had not a 
number of vaſſals ſufficient to have their banner carried 
before them in the field of battle; or if they were not 
of the order of Bannerets, were not of age to diſplay 
their own banner, but obliged to march to battle un- 
der another's banner. It was alſoa title given toyonng 
cavalicrs, who, having made their firſt campaign, re- 
ceived the military girdle accordingly. And it ſerved 
to denominate him who had overcome another in a tour- 
nament, the firſt time he ever engaged.—The word 
bachelor, in à military ſenſe, is derived by Cujas from 


buccellarius, a kind of cavalry, anciently in grout eſteem. 
a 


Du Cange deduces it from baccalaria, a kind of fees 
or farms, conſiſting of ſcveral pieces of ground, each 
whereof contained 12 acres or as much as two oxen 
would plough ; the poſſeſſors of which baccalaria were 
called bachelors. Caſeneuve and Altaſerra derive ba- 
chelor from baculus or bacillus, “ a (taff,” becauſe the 
young, cavaliers exerciſed themſelves in fighting with 
ſtaves. Martinius derives it from baccalaurens, i. e. bac- 
ca laurea donatus, in alluſion to the ancient cuſtom of 
crowning poets with laurel, baccis /auri, as was the 
caſe with Petrarch at Rome in 1341. - Alciat and 


Vives are of the ſame opinion: nor is this etymology 
improbable. 
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Bachelor, much for the ſake of raiſing beirs to their own citates, 
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Knig htt-Bacuriors, the moſt ancient, but the loweſt Bachelet. 
order of knights in England; known by the name f.. 


knight; only. They are ſtyled knights bachelors, either 
(according io ſome) as denoting their degree, quaſi bas 
chevalicrs; or, according to others, becauſe this title 
does not deſcend to their poſterity. 

The cuſtom of the ancient Germans was to give 
their young men a ſhicld and a lance in the great coun- 
cil: this was cquivalent to the tega virilis of the Ro- 
mans. Before this, they were not permiued to bear 
arms, but were accounted as part of the father's houſe- 
hold; after it, as part of the public. Hence ſome de- 
rive the uſage of Knighting, which has prevailed all 
over the weſtern world, ſince its reduction by colonies, 
from thoſe northern heroes. Knights are called in La- 
tin equites aurati: aurati, from the gilt ſpurs they 
wore ; and eguites, becauſe they always ſerved on horſe- 
back : for it is obſervable, that almoſt all nations call 
their knights by ſome appellation derived from an 
horſe. They are alſo called in our law milztzs, becauſe 
they formed a part, or indeed the whole, of the royal 
army, in virtue of their feodal tenures; one condition 
of which was, that every one who held a knight's fee 
(which in Henry II.'s time amounted to 201. per an- 
num) was obliged to be knighted, and attend the king 
in his wars, or pay a fine for his non-compliance. The 
exertion of this prerogative, as an expedient to raiſc 
money in the reign of Charles I. gave great offence, 
thongh warranted by law and the recent example of 
Queen Elizabeth. At the Reſtoration, it was, to- 
gether with all other military branches of the feodal 
law, aboliſhed: and it now only exiſts as an honorary 
title; though, on account of its indiſcriminate attain- 
ment, not very generally regarded. It is conferred in- 
diſcriminately upon gownſmen, barghers, and phyſi- 
cians, by the King's lightly touching the perſon, who 
is then Kknecling, on the right ſhoulder with a drawn 
ſword, and ſaying, Riſe, Sir. See thearticlesKNn1GHT 
and NoBILITY. | 

BACHELORS, in an univerſity ſenſe, are perſons that 
have attained to the baccalaureate, or who have taken 
the firſt degree in the liberal arts and ſciences. 

The degree of bachelor was firſt introduced in the 
13th century by Pope Gregory IX. but it remains ſtill 
unknown in Italy. At Oxford, before a perſon is in- 
titled to the degree of bachelor of arts, he muſt have 
ſtudied there four years; three years more to become 
maſter of arts; and ſeven more to commence bachelor 
of divinity.—At Cambridge, to commence bachelor 
of arts, he muſt have been admitted near four years ; 
and above three years more before he commences maſter; 
and ſeven more ſtil] to become bachelor of divinity. 
He may commence bachelor of law after having ſtudied 
it ſix years, —At Paris, to paſs bachelor in theology, 
a perſon muſt have ſtudied two years in philoſophy 
and three years in theology, and held two acts of ex- 
amination in the Sorbonne. Bachelors in the canon 
law are admitted after two years ſtndy in the ſame,and 
ſuſtaining an act according to the forms. A bachelor 
of phyſic muſt have ſtudied two years in medicine after 
having been four years maſter of arts in the univerſity, 
and have ſtood an examination ; after which he is in- 
veſted with the fur, in order to be licenſed. —In the 
univerſity of Paris, before the foundation of divinity- 
profeſſorſhips, thoſe who had ſtudied divinity ſix years 

were 


Back. 
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they were called baccalarii curſores ; aud as there were 
two coarſes, the firſt employed in * the Bible 
during three ſucceſſive years, the ſecond for explain - 
inz the maſter of the ſentences for one year, thoſe 
who were in the Bible-courſe were called baccalarii 
Biblici, and thoſe arrived at the ſentences baccalarit 
ſententiarii. And, laſtly, thoſe who had gone through 
both were denominated baccalarii formati, or formed 
bachelors, 

At preſent, formed bach:lor denotes a perſon who 
has taken the degree regularly after the due courſe of 
ſtudy and exerciſes required by the ſtatutes; by way 
of oppoſition to a current bachelor, who is admitted in 
the way of grace, or by diploma. 

We alſo find mention of bachelors of the church, 
baccalarii eccleſiæ. The biſhop with his canons and 
baccalarii, cum conſilio et conſenſu eomnium canonicorum 
ſuorum ct baccalariorum. 

BACHELORS, in the Livery companies of London, 
are thoſe not yet admitted to the livery. Theſe com- 
panies generally conſiſt of a maſter, two wardens, the 
livery, and the bachelors, who are yet but in expec- 
tation of dignity in the company, and have their func- 
tion only in attendance on the maſter and wardens. 
They are alſo called yeomen. 

BACHELOR is alſo a name given in the {ix compa- 
nies of merchants at Paris to the elders, and ſuch as 
having ſerved the offices, have a right to be called by 
the maſters and wardens to be preſent with them, and 
alliſt them in ſome of the functions, particularly in what 
relates to the chef-d"oeuvres or maſter-picces, of ſuch as 
are candidates for being admitted maſters. 

BACHERAC, a town of the Palatine of the Rhine, 
tuated on the weſtern ſhore of that river, in E. Long. 
79, and N. Lat. 58%. It is remarkable for excellent 
wine, from thence called Bacherac. 

BACHIAN, one of the Molucca iſlands, belong- 
ing to the Dutch ; ſituated under the Equator, in E. 
Long. 125. 

BAC HU, a city of Shirvan in Perſia, and the beſt 
haven in the Caſpian ſea, It is defended by a double 
wall, as alſo by a ditch and redoubts, made by the 
Ruſſians when they were maſters of the place. It had a 
ſumptuous caſtle, but it is reduced to a ruinous ſtate by 
the Ruſſians. Formerly many merchants reſided here, 
and carried on a conſiderable traffic in raw ſilk; but 
that commerce is now given up. All the country 
round is mach impregnated with ſulphur, which ren- 
ders the water very unpleaſant. The neighbourhood 
of this city ſapplies the countries adjacent with naph- 
tha, brimſtone, and rock-falt; and is the only place 
thereabouts which produces ſaffron. Round Bachu are 
ſevera] very ſteep craggy mountains, on which are 
ftrong watch towers. E. Long. 49. $. N. Lat. 40. o 

BACK, Back- Bone, or Spix E. See Anatomy, n“ 30. 

Back, in the menage, and among farriers. A horſe's 
back ſhould be ſtraight, not hollow, which is called 
ſaddle-backed : horſes of this kind are generally light, 
and carry their heads hivh, but want in ſtrength and 
ſervice. A horſe with 2 weak back is apt to ſtumble. 

2 
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Bachelors were admitted to go through their courſe, whence 


BAC 
In the French riding-ſchools, to mount a horſe a do,, 
is to mount him bare-backed, without a ſaddle. 


Bacx-Cammom an ingenious game played with dice, 


upon a table, by two perſons. 

Manner of playing the game. The table is divided 
into two parts, upon which there are 24 black and 
white ſpaces, called points. Each adverſary has 15 
men, black and white, to diſtingniſh them; and they 
are diſpoſed of in the following manner: Suppoſing 
the game to be played into the right-hand table, two 
are placed upon the ace point in the adverſary's table, 
five upon the ſix point in the oppoſite table, three up- 
on the cinque point in the hithermoſt table, and five 
on the ſix point in the right-hand table. The grand 
object in this game is for each player te bring the men 
round into his right-hand table, by throwing with a 
pair of dice thoſe throws that contribute towards it, 
and at the ſame time prevent the adverſary doing the 
like. The firſt beſt throw apon the dice is eſteemed 
aces, becauſe it ſtops the ſix point in the outer table, 
and ſecures the cinque in the thrower's table ; whereby 
the adverſary's two men upon the thrower's ace point 
cannot get out with either quatre, cinque, or fix. This 
throw is an advantage often given to the antagoniſt by 
the ſuperior player. 

When he carrics his men home in order to loſe no 
point, he is to carry the moſt diſtant man to his ad- 
verſary's bar point, that being the firſt ſtage he is to 
place it on; the next ſtage is ſix points farther, viz. 
in the place where the adverſary's five men are firſt 
placed out of his tables. He muſt go on in this me- 
thod till all his men are brought home, except two, 
when by loſing a point, he may often ſave the gammon, 
by throwing two tours or two fives. 

When a hit is only played for, he ſhould endeavour 
to pan cither his own or adverſary's cinque point; 
aud if that fails by his being hit by the adverſary, and 
he finds him forwarder than himſeif, in that caſe he 
muſt throw more men into the advyerſary's tables; 
which is done in this manner : He muſt put a man 
upon his cinque or bar point ; and if the adverſary ne- 
glects to hit it, he may then gain a forward game in- 
ſtead of a back game: but if the adverſary hits him, 
he ſhonld play for a back game ; and then the greater 
number of men which are taken up makes his game 
the better, becauſe by theſe means he will preſerye his 
game at home: and then he ſhonld endeavour to gain 
both his adverſary's ace and the trois points, or his ace 
and dence 22 and take care to keep three men 
upon the adverſary's ace point, that in caſe he hits 
him ſrom thence, that point may remain ſtill ſecure 
to himſelf. 

A back game ſhould not be 12 for at the be- 
ginning of a ſet, becauſe it would be a great diſadvan- 
tage, the player running the riſk of a gammon to win 
a ſingle hit. | 

Rules for playing at ſetting out all the throws on the 
dice, when the player is to fiay for a gammon or for a 
ſingle hit (a). 1. Two aces are to be played on the 
cinque point and bar point, for a gammon or for a 
hit. 2. Two ſixes, to be played on the adverſary's 

bar 


—— 


(2) The rules marked thus are for a gammon only; thoſe marked thus“ are for a hit only. 
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the cinque point, and the other two on the trois point 
in his own tables, for 2 22 only. 4. 1 Two 
deuces, to be played on the quatre point in bis on 
tables, and two to be brought over from the ſive men 
placed in the adverſary's tables for a gammon only. 
5. +4 Two fours, to be brought over from the five men 
place in the adverſary's tables, and to be put upon 
the cinque point in his own tables for a gammon only, 
6. Two fives, to be brought over from the five men 
placed in the adverſary's tables, and to be put on the 
trois point in his own tables, for a gammon or for a 
hit. 7. Size ace, he muſt take his bar point for a 
ammon or for a hit, 8. Size dence, a man to be 
rought from the five men placed in the adverſary's 
tables, and to be placed in the cinque point in his own 
tables, for a gammon or for a hit. 9. Six and three, 
a man to be brought from the adverſary's ace point, as 
far as he will go, for a gam mon or for a hit. 10. Six 
and four, a man to be brought from the adverſary's 
ace point, as far as he will go, for a gammon or for a 
hit. 11, Six and five, a man to be carried from the 
adverſary's ace point, as far as he can go, for a gam- 
mon or for a hit. 12. Cinque and quatre, a man to 
be carried from the adverſary's ace point, as far as he 
can go, for a gammon or fora hit. 13. Cinque trois 
ro make the trois point in his table, for a gammon or 
for a hit. 14. Cinque deuce, to play two men from 
the five placed in the adverſary's tables, for a gammon 
or for a hit. 15. f Cinque ace, to bring one man from 
the five placed in the adverſary's tables for the cinque, 
and to play one man down on the cinque point in his 
own tables for the ace, for a gammon only. 16. Quatre 
trois, two men to be brought from the five place in 
the adverſary's tables, for a gammon or fora hit. 17. 
natre dence, to make the quatre point in his own 
tables, for a gammon or for a hit. _ Quatre ace, 
to play a man from the five placed in the adverſary's 
tables for the quatre; and for the ace, to play a man 
down upon the cinque point in his own tables, for a 
— only. 19. + Trois deuce, two men to be 
rought from the five placed in the adverſary's tables, 
ſor a gammon only. 20. Trois ace, to make the cinque 
point in his own tables, for a gammon or for a hit. 21. 
+ Deuce ace, to play one man from the five men placed 
in the er to table for the dence ; and for the ace 
to play a man down upon the cinque point in his own 
tables, for a gammon only. 22. Two trois, two of 
them to be played on the cinque point in his own 
tables, and with the other two he is to take the quatre 
point in the adverſary's tables. 23. Two deuces, 
two of them are to be played on the quatre point in 
his own tables, and with the other two he is to take 
the trois point in the adverſary's tables. By playing 
theſe two caſes in this manner, the player avoids being 
ſhut up in the adverſary's tables, and has the chance of 
throwing ont the tables to win the hit. 

24. * Two fours, two of them are to take the ad- 
verſary's cinque point in the adverſary'stables, and for 
the other two, two men are to be brought from the 
five placed in the adverſary's tables. 25. Cinque ace, 
the cinque ſhould be played from the five men placed 


720 1 
Back- bar point and on the thrower's bar point, for a gam- 
gammon. mon or for a bit. 3. F Two trois, to be played on 
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in the adverſary's tables, and the ace from the adver- 
ſary's ace point. 26. Quatre ace, the quatre to be 
played from the five men placed in the adverſary's ace 
point. 27, Deuce ace, the deuce to be played from 
the five men placed in the adverſary's tables, and the 
ace from the adverlary's ace point. 

The three laſt chances are played in this manner ; 
becauſe an ace laid down in the adverſary's tables, 
there is a probability of throwing dence ace, trois 
deuce, quatre trois, or ſize cinque, in two or three 
throws ; either of which throws ſecures a point, and 
gives the player the beſt of the hit. 

Cautions, &e. The player muſt underſtand by the 
directions given to play for a gammon, that he is to 
make ſome blots on purpoſe, the odds being in his fa- 
vour that they are not hit ; but if it ſhould bappen that 
any blot is hit, as in this caſe there will be three mea 
in the adverſary's tables, he muſt then endeavour to ſe- 
cure the adveriary's cinque, quatre, or trois point, to 
prevent 2 gammon, and muſt be very cautious of his 
fourth man's not _ taken up. 

He muſt not crowd his game at any time if he can 
help it; that is to ſay, he Id not put many men 
cither npon the trois or deuce points in his own tables, 
being the ſame as loſing thoſe men not having them 
in play. Belides, by crowding the game, and attempt- 
ing to ſave a gammon, the player is often gammoned. 
His m= being crowded in his own tables, the adver- 
ſary has room to play as he thinks proper, 

The following calculations will ſhow the odds of en- 
tering a ſingle man upon any certain number of points; 
and accordingly the game ſhould be played. 

It is neceſlary to know that there are thirty-fix 
chances apon two dice, and the points that are upon 
theſe thirty-ſix chances are as follow. 


Viz. Points, 

2 Aces — — 

2 Deuces — 8 
2 Trois — - 12 
2 Fours - - 16 
2 Fives — - 20 
2 Sixes - - 24 
6 And 5 twice - 22 
6 And 4 twice . 20 
6 And 3 wwice . 18 
6 And 2 twice - 16 
6 And 1 twice - I 
5 And 4 twice - I 
5 And 3 twice - 16 
And 2 twice — 14 
5 And 1 twice - 12 
4 And 3 twice "Es 14 
4 And 2 twice - 12 
4 And 1 twice - 10 
3 And 2 twice - 10 
3 And 1 twice - 8 
2 And I twice . 6 


Divide by 36)294(8 
and it proves, that upon an ave- 288 
rage the player has a right to 
8 points each throw, 6 
| The 
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are as follow. 


2 Sixcs - - I 

2 Fives - - I 

2 Fours - - I 

2 Trois - - I 

2 Dences . - I 

+ 2 Aces - - I 
6 And 5 twice - 2 

6 And 4 twice - 2 

6 And 3 twice - 2 

6 And 2 twice - 2 
+ 6 And r twice - 2 
5 And 4 twice - 2 

5 And 3 twice - 2 

5 And 2 twice - 2 

+ 5 And 1 twice - 2 
4 And 3 twice - 2 

4 And 2 twice - 2 

+ 4 And 1 twice - 2 
3 And 2 twice - 2 

+ 3 And 1 twice - 2 
+ 2 And 1 twice - 2 
26 


As it may ſeem difficult ro find out by this table of 
thirty-ſix — what are the odds of being hit upon a 
certain or flat die, let the following method be pur- 
ſued. 

The player may obſerve in the table that what are 
thus + marked are, 


+ 2 Aces I 
+ 6 And 1 twice - 2 
+ 5 And 1 twice - 2 
+ 4 And 1 twice - 2 
+ 3 And 1 twice - 2 
+ 2 And 1 twice . 2 

Total 11 
Which deduQed from . v6 
There remain - 25 


So that it appears it is twenty-five to eleven againſt 
hitting an ace upon a certain or flat die, 

The above method holds good with reſpect to any 
other flat die. For example, what are the odds of en- 
tering a man upon 1, 2, 3, 4, or 5 points! 

Anſwer. 


To enter it upon for againſt for ag- 
1 point is IT to 25 Or about 4tog 
2 points 20 16 - C. - 
" BESS; 1 - 3 
„ 8 1 


1 - - 8g. ; 
The following table ſhows the odds of hitting with 
any chance, in the reach of a ſingle die. 


o hit upon for agalnſt for ag. 
1 is 11to25 Or about 4tog 
2 - 12 - 24 - I - 2 
q:. 14 - 22 . 2 - 3 
4 e 7 1 
5 „ 0 1 
65 - 17 19 8; 94 
Vor. II. 
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The odds of hitting with doable dice are as follow. 
To hit upon for againſt for ag. 


7is - 6 to 30 Or about rtosg 

8 - 0. Wo - 1 

9 yh: - 1 

10 - V "Is - 3 

IT „ - a » 
WC - 


1 35 
the odds of being hit upon a ſix, 
by the tables of thirty - ſix chances. 


2 Sixcs - - - - uh 
2 Trois - — - - I 
2 Deuces - - . - 1 
6 And 5 twice - - - 2 
6 And 4 twice - - - 2 
6 And 3 twice . - - 2 
6 And 2 twice - - - 2 
6 And 1 twice - - - 2 
5 And 1 twice W - - 2 
4 And 2 twice - - - 2 
17 
Which deducted from - - 6 
There remains - - - 19 
By which it appears to be 19 to 17 againſt being 
hit upon a fax. 
The odds on the hits. 
2 Love is about - 5 to 2 
2 to 1 is - Rs + 
1 Love is - - - 1 


Directions for the player to bear his men, If a player 
has taken up two of the adverſary's men, and happens 
to have two, three, or more points made in his own 
tables, he ſhould ſpread his men, that he either may 
take a new point in his tables, or be ready to hit the 
man which the adverſary may happen to enter. If he 
finds upon the adverſary's entering, that the game is 
upon a par, or that the advantage is on his own ſide, 
he ſhould rake the adverſary's man up whenever he 
can, it being 25 to 11 that he is not hit: except 
when he is playing for a ſingle hit only ; then, if play- 
ing the throw otherwiſe gives him a better chance for 
it, he ought to do it. 

It being five to one againſt his being hit with double 
dice, he ſhould never be deterred from taking up any 
one man of the adverſary's. 

If he has taken up one of the adverſary's men, and 
ſhould happen to have five points in his own tables, 
and forced to leave a blot out of his tables, he ſhould 
endeavour to leave it upon doublets preferable to any 
other chance, becauſe in that caſe the odds are 35 


to one that he is not hit; whereas it is only 17 to one 


but he is hit upon any other chance, 
When the adverſary is very forward, a player ſhould 
never move a man from his own quatre, trois, or deuce 
oiats, thinking to bear that man from the point where 
be pat it, as nothing but high doublets can give him 
any chance for the hit. Inſtead of playing an ace or a 
deuce from any of thoſe points, he ſhould play them 
from his own ſize or higheſt points, ſo that throwing 
two fives, or two fours, his ſize and cinque points be- 
ing caſed, would be a conſiderable advantage to him ; 
| 4 Y whereas 
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t p the 
player as ſoon as he enters. The blot ſhould be left 
upon the adverſary's loweſt point; that is to ſay, up- 
on his dence point, rather than upon his trois point; 
or upon his trois point rather than his quatre point; 
or npon his quatre point preferable to his cinque point, 
for a reaſon before mentioned; all the men the adver- 
ſary plays upon his trois, or his deuce points, arc deem- 
ed loſt, being greatly out of play; ſo that thoſe men 
not having it in their power to make his cinque point, 
and his game being crowded in one place and open 1n 
another, the 4 muſt be greatly annoyed by the 
player. 

if the player has two of the adverſary's men in his 
tables, he has a better chance for a hit than if he had 
more, provided his game is forwarder than that of his 
antagoniſt's; for if he had three or more of the adver- 
ſar 4" in his tables, he would ſtand a worſe chance 
to be hit. 

When a player is running to ſave the gammon, if 
he ſhould have two men —_ ace point, and ſeveral 
men abroad, although he ſhould loſe one point or two 
in putting his men into his tables, it is his intereſt to 
leave a man upon the adverſary's ace point, becauſe it 
will prevent his adverſary from bearing his men to the 
greateſt advantage, and at the ſame time the player 
will have a chance of his adverſary's making a blot, 
which he may chance to hit. However, if a player 
finds upon a throw, that he has a probability of ſaving 
his gammon, he ſhoald never wait for a blot, as the 
odds are greatly againſt his hitting it, but ſhould em- 
brace that opportunity. 

How to calculate the odds of ſaving or winning the 
gammon. Suppoſe the adverſary bas ſo many men 
abroad as require three throws to put them into his 
tables, and at the ſame time that the player's tables 
are made up, and that he has taken up one of the ad- 
verſary's men; in this caſe, it is about an equal wager 
that the adverſary is gammoned. For in all probability 
the player has bore two men before he opens his tables, 
and wk he bears the third man, he will be obliged 
to open his ſize or cinque point, It is then probable, 
that the adverſary is obliged to throw twice before he 
enters his men in the player's tables, twice more be- 
fore he puts that man into his own tables, and three 
throws more to put the men which are abroad into his 
own tables, in all ſeven throws. Now the player hav- 
ing 12 men to bear, he may be forced to make an ace 
or a deuce twice before he can bear all his men, and 
conſequently will require ſeven throws in bearing them; 
ſo that, upon the whole, It is about equal whether the 
adverſary is gammoned or not. 

Suppoſe a player has three men upon his adverſary's 
ace point and five points in his own tables, and that 
the adverſary has all his men in his tables, three upon 
each of his five higheſt points, Has the player a pro- 
bability of gammoning his adverſary or not? 

| Points. 
For bearing three men from his 6th 


point is 18 
From his $tb point 15 
33 
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33 
From his 4th point - - - 12 
From bis 3d point - - - 9 
From his ad point - - 6 
In all 60 
Bringing his three men from the adverſary's 
ace point to his ſize point in his own ta- 
bles, being 18 points each, and making 
together. - - - 54 
There muſt remain - - 6 


It is Jr_ from this calculation, that the player has 
much the beſt of the probability of the gammon, ex- 
cluſive of one or more blots which the adverſary is li- 
able to make in bearing his men, ſuppoſing at the 
ſame time the throws to be upon an equality. 

Suppoſe two blots are left, either of which cannot 
be hit but by double dice; one muſt be hit by throwing 
eight and the other by throwing nine; ſo that the ad- 
verſary has only one die to hit either of them. What 
are the odds of hitting euher of them? The chances 


of two dice being in all 36 
The chances to hit8 are 6 and 2 twice 2 
5 and 3 twice - - - - 2 
2 Deuces - - - - I 
2 Fours - - - - I 
The chances to hit ꝙ are 6 and 3 twice - 2 
5 And 4 twice - - . 2 
2 Trois - - - I 
For hitting, in all . - 11 
Chances for not hitting, remain 25 


So that the odds are 25 to 11 againſt hitting 
either of theſe blots. 

This method may be taken to find out the odds of 
hitting three, four, or five blots upon double dice: 
or blots made upon double and ſingle dice at the ſame 
time. After knowing how many chances there are 
to hit any of thoſe blots, they muſt be added all together, 
and then ſubtract from the number 36, which are the 
chances of the two dice, and the queſtion is ſol ved. 

A critical caſe for a Back-game. Suppoſe the fore- 
game to be played by A, and that all his men are 
placed as uſual; B has fourteen of his men placed up- 
on his adverſary's ace point, and one upon his adver- 


ſary's deuce point, and B is to throw. Who has the 


beſt of the hit?—Anfwer: A has the beſt of it, gold 
to filver : becauſe, if B does not throw an ace to take 
his adverſary's deuce point, which is 25 tc 11 againſt 
him, A will take up B's men in his tables, cither 
ſingly or to make points; and then if B ſecures either 
A's deuce or trois point, A will put as many men 
down as poſſible, in order to hit, and thereby get a 
back-game. It is evident that the back-game is very 
powerful; conſequently, whoever practiſes it muſt be- 
come a greater proficient at the game than he could by 
any other means. 

Another critical caſe. Suppoſe A to have five men 
placed upon his ſize point, as many upon his quatre 
point, and the ſame number upon his dence point, all 
in his own tables. At the ſame time, let us ſappoſe 
B to have three men placed upon A's ace point, 
as many upon A's trois point, and the ſame number 


upon 
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Back- upon A's cinque point, in his own tables, and three be entered again in the adverſary's tables as well as the Back- 
gammon. men placed as uſual out of his tables. Who has the man taken up. 5. If he has miſtaken his throw and Painting, 
— beſt of the hit? Auſer : The game is equal, till B played it, and his adverſary has thrown, it is not in — 


has gained his cinque and quatre points in his own ta- 
bles; which if he can effect, and by playing two men 
from A's cinque point, in order to force his adverſary 
to blot by throwing an ace, which ſhould B hit, he will 
have the beſt of the hit. 

A caſe of curioſity and inſlruttion ; in which is ſhewn 
the probability of making the hit laſt by one of the 
players for many hours, although they ſhould both play 
as faſt as uſual.—Suppoſe B to have bore 13 men, and 
that A has his fifteen men in B's tables, viz. three 
men upon his ſize point, as many upon his cinque point, 
three upon his quatre point, the ſame number upon his 
trois point, two upon his deuce point, and one upon his 
ace point, A in this ſituation can prolong it, as a- 
foreſaid, by bringing his 15 men home, always ſecur- 
ing ſix cloſe points till B has entered his two men, 
and brought them upon any certain point; as ſoon as 
B has gained that point, A will open an ace, dence, 
or trois point, or all of them; which done B hits one 
of them, and A taking care to have two or three men 
in B's tables, is ready to hit that man; and alſo he 
being certain of taking up the other man, has it in his 
power to prolong the hit almoſt to any length, pro- 
vided he takes care not to open ſuch points as two fours, 
two fives, or two ſixes, but always to open the ace, 
deuce, or trois points, for B to hit him. 

A critical game to play. Snppoſe A and B place 
their men for a hit iu the following manner : Ato have 
three men upon the ſize point in his own tables, three 
men out of his tables upon the aſual point, and nine 
men upon his adverſary's ace, dence, and trois points; 
that is, three upon each; and ſuppoſe B's men to be 
placed in his own and his adverſary's tables in tne 
ſame order. So ſituated, the beſt player ſhould win 
the hit. The game being ſo equal, that in this caſe 
the dice ſhould be thrown for. Now if A throws firſt, 
he ſhould endeavour to gain his adverſary's cinque 
point : this being done, he ſhould lay as many blots as 
poſſible, to tempt B to hit him, as it puts him back- 
ward, and A thereby gains an advantage. A ſhould 
always endeavour to have three men upon each of his 
adverſary's ace and dence points; becauſe when B 
makes a blot, theſe points will remain ſecure, and when 
A has bore five, ſix, or more men, A yet may ſecure 
fix cloſe points out of his tables, in order to prevent B 
from getting his man home, at which time he ſhould 
calculate who has the beit of the hit. If he finds that 
B is foremoſt, he ſhould then try to lay ſuch blots as 
may be taken np by his adverſary, that he may have a 
chance of taking ap another man, in caſe B ſhould hap- 
pen to have a blot at home, 

Laws of Backgammon. 1. If a man is taken from 
any point, it muſt be played; if rwo men are taken 
from it, they alſo muſt be played. 2. A man is not 
ſappoſed to be played till it is placed upon a point and 
quitted. 3. If a player has only fourteen men in play, 
there is no penalty inflicted, becanſe by his playing 
with a leſſer namber than he is intitled to, he piays to 
a diſadvantage for want of the deficient man to make 
np his tables. 4. If he bears any number of men be- 
fore he has entered a man taken up, and which of 
courſe he was obliged to enter, ſuch men ſo borne muſt 


the choice of either of the players to alter it, unleſs CCL 


they both agree ſo to do. 

Back- Painting, the method of painting mezzo- 
tinto prints, paſted on glaſs, with oil-colours, See 
MEzzoTINTO. 

The art conſiſts chiefly in laying the print upon a 
piece of crown-glaſs, of ſuch a ſize as fits the print. 

In order to do this, take your print, and layitin 
clean water for two days and two nights, if the print 
be on very ſtrong, cloſe, and hard gummed paper ; 
but if upon an open, ſoft, ſpungy paper, two hours will 
ſometimes ſuffice, or more, according as the paper is. 

The paper or picture having been ſufficiently ſoaked, 
take it out and lay it upon two ſheets of paper, and 
cover it with two more; and let it lie there a little to 
ſuck oat the moiſture, 

In the mean time, take the plaſs the picture is to be 

t upon, and ſet it near the fire to warm ; take Straſ- 

"> turpentine, warm it over the fire till it is grown 
fluid, then with a hog's-hair bruſh ſpread the tarpen- 
tine very ſmoothly and evenly on the glaſs. 

When this has been done, take the mezzotinto print 
from between the papers, and Jay it _ the glaſs; 
beginning firſt at one end, rubbing it down gently as 
you go on, till it lie cloſe, and there be no wind blad- 
ders between, 

Then, with your fingers, rub or roll off the paper 
from the back ſide of the print, till it looks black, J. e. 
till you can ſee nothing but the print, like a thin film, 
left upon the glaſs, and ſet it by to dry. 

When it is dry, varniſh it over with ſome white tranſ- 
parent varniſh, that the print may be ſeen through it; 
and then it is fit for painting. 

The utmoſt care will be neceſſary in rubbing or rol]- 
ing the paper of the print, ſo as not to tear it, eſpe- 
cially in the light parts. 

You may, inſtead of ſoaking you prints two days 
and two nights, roll them up and boil them for about 
two hours, more or leſs, according to the quality of 
the paper, in water; and that will render it as fit for 
rubbing, rolling, or pecling, as the other way. 

This being done, and your oil-colours prepared, 
ground very fine, and tempered very ni lay on 
the back-lide of the tranſparent prints ſuch colours 
as each particular part requires; letting the maſter- 
lines of the print ſtill guide your pencil, and fo each 
particular colour will lie fair to the eye on the other ſide 
of the plats, and look almoſt as well as a painted 
piece, if it be done neatly. 

The ſhadows of the print are generally ſufficient for 
the ſhadow of every colour; but if you have a mind 
to give a ſhadow by your pencil, then let the ſhadows 
be laid on firſt, and the other colours afterward. 

In laying on colours in this kind of back-painting, 
you need not be curious as to the laying them on 
ſmooth. This is not at all requiſite here, where the 


chief aim is only to have the colours appear well on the 
fore ſide of the print; and therefore the only care to 
be uſed in this work, is to lay the colours on thick 
enongh, that its body may ſtrike the colour of itplainly 
through the glaſs, 
Back-Staff, a name formerly given to a * 
ant 
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the artiſt is turned towards the ſun at the time of ob- 
ſervation, Sce QQUADRAXT, 


— Back-Stays, of a ſhip, are ropes belonging to the 


main-maſt and fore-maſt, and the maſts belonging to 
them; ſerving to keep them from pitching forwards or 
overboard. 

Back-Tack, in Scots law: When a wadfſetter, in- 
ſtead of poſſeſling the wadſet- lands, grants a tack there- 
of to the revericr for payment of a certain ſum in name 
of tack- duty, that tack is called a back-tack. 

Back-Worm. See FILANDEKS. 

BACKER, or BAKK EA, (Jaques), a painter of hiſ- 
tory, was born at Antwerp in 1520 and learned the 
principles of painting from his father, who was an ar- 
tiſt very knowing in his profeſſion, though his works 
were in no great eſtimation. After the death of his 
father, he lived in the houſe of Jacopo Palermo, a 
dealer in pictures, who avaricioally took care to Keep 
him incetlantly employed, and ſcnt his paintings to 
Paris to be diſpoſed of, where they happened to be cx- 
ccedingly admired, The judicious were very eager to 
purchaſe them; and though the tranſaftor fold them 
at a great price, yet the poor artiſt was not propor- 
tionably rewarded, but continued in the ſame obſcure 
and depreſſed condition, His merit, indeed, was uni- 
verſally allowed, but his name, and the narrowneſs of 
his circumſtances, were as univerſally unknown. He 
had a clean light manner of pencilling, and a tint of 
colour that was extremely agrecable.— le died in 
1569. 

BACKER, or BAXK ER, (Jacob), painter of portrait 
and hiſtory, was born at Harlingen in 1609, but ſpent 
the greateſt part of his life at Amſterdam ; and by all 
the writers on this ſubject, he is mentioned as an ex- 
traordinary painter, particularly of portraits, which he 
executed with ſtrength, ſpirit, and a graceful reſem- 
blance, He was remarkable for an uncommon readi- 
neſs of hand and freedom of pencil; and his incredible 
expedition in his manner of painting, appeared even 
in one portrait of a lady from Haerlem, that he paint- 
ed at half length, which was begun and finiſhed in one 
day, though he adorned the figure with rich drapery 
and ſeveral ornamental jewels. He alſo painted hiſto- 
rical ſubjects with good ſucceſs; and in that ſtyle there 
is a fine picture of Cimon and Iphigenia, which is ac- 
counted by the connoiſſeurs an excellent performance. 
In deſiguing academy figures his expreſſion was fo juſt, 
and his outline ſo correct, that he obtained the prize 
ſrom all his competitors; and his works are (till bouglit 
up at very high prices in the Low Countries. In the 
collection of the Elector Palatine there is an excellent 
head of Brouwer, painted by this maſter; and in the 
Carmelites church at Antwerp is preſerved a capital 
picture of the Laſt Judgment, which is well deſigned 
and well coloured. He died in 1651. 

BACKEREEL, called BacqQuEkRELLI, (William) 
3 painter of hiſtory, was born at Antwerp, and was 
a diſciple of Rubens, at the ſame time that Van- 
dyck was educated in that ſchool, When each of 
them quitted that maſter and commenced painters, 
Backercel was very little inferior to Vandyck, if 
not nearly his equal, And this may be manifeſtly 
ſeen in 9 works of the former, which are in the 
church of the Auguſtin Monks at Antwerp; where 
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thoſe two great artiſts painted in competition, and Backhuy. 


both were praiſed for their merit in their different 
ways; bat the ſuperiority was never determined 
in favour either of the one or the other. He had 
likewile a good taſte for poetry; but, by cxer- 
ciling that talent too freely, in writing ſatires a- 
gainit the Jeſuits, theſe eceleſiaſtics purſued bim with 
unremitted revenge, till they compelled him to fly from 
Antwerp; and by that means deprived his own coun- 
try of ſuch paintings as would have contributed to its 
perpetual honour, —Sandrart took notice, that in his 
time there were ſeven or cight painters, who were 
very eminent, of the name of Backereel, in Italy and 
the Low Countries. 

BACKHUYSEN (Ludolph), an eminent painter, 
was born at Embden in 1631, and received his carlieſt 
inſtruction from Albert Van Everdingen ; but acquired 
his principal knowledge by frequenting the painting 
rooms of different great maſters, and obſerving their 
various methods of touching and colouring. One of 
thoſe maſters was Henry Dubbels, whoſe underſtand- 
ing in his art was very extenſive; and he was as re- 
markably communicative of his knowledge to others, 
From him Backhuyſen obtained more real benefit than 


from all the painters of his time, cither by ſtudying 


their works, or perſonally converſing with them. His 
ſubjects were ſea-picces, ſhips, and ſea-ports. He had 
not practiſed very long when he became the object of 
2 admiration ; b that even his drawings were 
ought after, and ſeveral of them were bought up at 
100 florins a- piece. It was obſerved of him, that 
while he was painting, he would not ſuffer even his 
moſt intimate friends to have acceſs to him, leſt his 
fancy might be diſturbed, and the ideas he had formed 
in his mind be interrupted. He ſtudicd nature atten- 
tively inall her forms; in pales, calins, ſtorms, clouds, 
rocks, ſkies, lights, and ſhadows; and he exprefſed 
every ſuhject with ſo ſweer a pencil, and ſuch tranſpa- 
rence and luſtre, as placed him above all the artiſts of 
his time in that ſtyle, except the younger Vendervelde, 
who is deſervedly eſteemed the firſt in that manner of 
painting. It was a frequent cuſtom with Backhuyſen, 
whenever he could procure reſolute mariners, to go to 
ſea in a ſtorm, in order to ſtore his mind with grand 
images, directly copied from nature, of ſuch ſcenes as 
would have filled any other head and heart with terror 
and diſmay ; and the moment he landed, he always im- 
patiently ran to his palette to ſecure theſe incidents, of 
which the traces might by delay be obliterated. — He 
perfectly underſtood the management of the Chiaro- 
Scuro, and by his ſkill in that part of his art, he gave 
uncommon force and beauty to his objects. He ob- 
ſerved ſtrictly the truth of perſpective, in the diſtances 
of his veſſels, the receding of the grounds on the ſhores, 
and the different buildings which he deſcribed in the 
ſea-ports; whether they were the reſult of his own 
imagination, or ſketched, as he uſually did, after na- 
ture. His works may caſily be diſtinguiſhed by an ob- 
ſervant eye, from the freedom and neatneſs cf his 
touch; ſrom the clearneſs, and natural agitation or 
quieſcence of the water; from a peculiar tint in his 
clouds and ſkies; and alſo from the exact proportions 
of his ſhips, and the gracefulneſs of their poſition. For 
the Burgomaſlers of Amſterdam he painted a large 
picture, with a multitude of yellels, and a view of the 

city 


ſen. 
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city at a diſtance, for which they gave him thirteen 
hundred guilders, and a conliderable preſent ; which 
picture they afterwards preſented io the King of France, 
who placed it in the Louvre. No painter was ever 
more honoured by the viſus of the kings and princes 
than Backhuyſen ; the king of Pruſſia was one of the 
number; and the Czar Peter the Great took delight 
to {ce him paint, and often endeavoured to draw after 
vellels which he had deligned. He was remarkably 
afliduous, and yet it ſeems aſtoniſhing to conſider the 
number of pictures which he finiſhed, and the exquiſite 
manner in which they are painted. He died in 1709. 

BACKING, in horſemanſhip. Sce HogsEMANSHIP., 

BACKING the Sails, in navigation ; to arrange them 
in a ſituation that will force the ſhip to retreat, or 
move backwards. This is, however, only done in nar- 
row channels, when a ſhip is carried along ſidewiſe by 
the tide or current, and wants to avoid any thing that 
may interrupt her progreſs, as ſhoals, veſſels at anchor, 
&c. or in the line of battle, when a ſhip wants to be 
immediatcly oppolite to another with which ſhe is en- 

aged. 
, ACKS, among dealers in leather, denote the 
thickeſt and beſt tanned hides, uſcd chiefly for ſoles 
of ſhoes. 

Backs, in brewing and diſtilling. Sce Bac. 

BACULARIUS, in writers of the middle age, an 
eccleſiaſtical apparitor, or verger ; who carrics a ſtaff, 
baculus, in his hand, as an enſign of his office. 

BACON, ſwines fleſh ſalted, and dricd in the chim- 
ney.—Old hiſtorians and law-writers ſ{pcak of the ſer- 
vic? of the bacon, a cuſtom in the manor of Whicicn- 
acre in Staffordihire, and priory of Dunmore in Effex; 
in the former of which places, by an ancient grant of 
the lord, a flitch of bacon, with half @ quarter of 
wheat, was to be given to every married couple who 
could ſwear, that, having been married a year and a 
day, they would never within that time have once ex- 
changed their mate for any other perſon on carth, 
however richer, fairer, or the like. But they were to 
bring two of their neighbours to ſwear with them that 
they believed they ſwore the truth. On this the lord of 
another neighbouring manor, of Rudlow, was to find 
a horſe ſaddled, and a ſack to earry the bounty in, 
with drums and trumpets, as far as a day's journey out 
of the manor : all the tenants of the manor being ſam- 
moned to attend, and pay ſervice to the bacon. The 
bacon of Dunmore, firſt erected under Henry III. was 
on much the ſame footing ; only the tenor of the oath 
was, that the partics had never once repented, or wiſh- 
ed themſelves unmarried again. 

Bacon (Roger), a Franciſcan friar of amazing 
en and learning, was horn near Ilcheſter in Somer- 
etſhire, in the year 1214. He began his ſtudies at 
Oxford; but in what ſchool, or college is uncertain, 
Thence he removed to the univerſity of Paris, which, 
in thoſe times, was eſtcemed the centre of literature, 
Here, we arc told, he made ſo rapid a progreſs in the 
ſciences, that he was eſteemed the glory of that uni- 
verlity, and was much careſſed by ſeveral of his coun- 
trymen, particularly by Robert Grouthead, afterwards 
biſhop of Lincoln, his fingular friend and patron. 
Abont the year 1240, he returned to Oxford; and 
aſſuming the Franciſcan habit, proſecuted his favourite 
ſtudy of cxperimental philoſophy, with umcmitüng 
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ardor and aſſiduity. In this purſuit, in experiments, 
inſtruments, and in ſcarce books, he tells us, he ſpent, 
in the ſpace of 20 years, no leſs than L. 2000; which 
it ſcems, was given him by ſome of the heads of the 
univerlity, to enable him to proſecute his noble in- 
quiries, By ſuch extraordinary talents, and aſtoniſhing 
progreſs in ſciences, which, in that ignorant age, were 
totally unknown to the reſt of mankind, whilſt they 
raiſed the admiration of the more intelligent few, could 
not fail to excite the envy and malice of his illiterate 
fraternity; who found no difficulty of poſſeſſing the vul- 
gar with the notion of Bacon's dealing with the devil. 
Under this pretence, he was reſtrained from readin 

lectures; his writings were confined to his convent ; _ 
finally, in 1278, he himſelt was imprifoned in his cell. 
At this time he was 64 years of age. Nevertheleſs, 
being permitted the uſe of his books, he went on in 
the rational purſuit of knowledge, corrected his former 
labours, and wrote ſeveral curious pieces. When he 
had been 10 years in confinement, Jerom de Aſcoli 
being elected pope, Bacon ſolicited his holineſs to be 
releaſed ; in which, it ſeems, he did not immediately 
ſucceed. However, towards the latter end of that 
pope's reign, he obtained his liberty, and ſpent the 
remainder of bis life in the college of his order, where 
he died in the year 1294, in the Soth year of his age, 
and was buried in the Franciſcan church. Such are 
the few particulars which the moſt diligent reſearches 
have been able to diſcover concerning this very great 
man; Who, like a fingle bright ſlar in a dark hemi- 
ſphere, thone forth the glory of his country, and the 
pride of human nature, His works arc, 1r Eri. 
ela fratris 2 Baconis de ſecretis operibus arti: 
et nature, et de nuliitate miagia. Pans, 1542, 410. 
Baſil, 1593, 8yvo. 2. Opus majus. Lond. 1732, 
fol. publiſhed by Dr Jebb, 3. Theſaurus chemicus. 
Francf. 1603, 1620. This was probably the edi- 
tor's title ; but it contains ſeyeral of our anthor's trea- 
tiſes on this ſubject. Theſe printed works of Bacon 
contain a conſiderable number of «lays, which, in the 
catalogue of his writings by Bale, Pits, &c. have been 
conſidered as diſtinct books; bat there remain in difler- 
ent libraries ſeveral manuſcripts not yet publiſhed. By 
an attentive peruſal of his works, the reader will be 
aſtoniſhed to find, that this great luminary of the 22th 
century Was a great _— and a ſkilful grammarian; 


that he was well verſed in the theory and practice of 


perſpective; that he underſtood the uſe of convex and 
concave glaſſes, and the art of making them ; that the 
camera olſcura, burning-plaſſes, and the power of the 
teleſcope, were known to him; that he was well verigg 
in geography and aſtronomy ; that he knew the great 
error in the kalendar, aſſigned the cauſe, and propuſed 


the remedy ; that he underſtood chronology well; that 


he was an adept in chemiſtry, and was really the inven- 
tor of gun-powder ; that he poſſe ſſed great knowledge 
in the medical art; that he was anable mathematician, 
logician, metaphyſician, and theologiſt. 

Bacon (Sir Nicholas), lord Keeper of the great ſeal 
in the reign of Queen Elizabeth, was born at Chiſle- 
hurſt, in Kent, in 1510, and educated at the univerſi- 
ty of Cambridge; after which he travelled into France, 
and made fome ſtay at Paris. On his return, he ſettled 
in Gray':-inn, and applied bimſelf with ſuch aſhidnity 
to the ſtudy of the Jaw, that he quickly "7" 


Bacon. 
— — 
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King Henry VIII. in the 26th year of his reign, of 
ſeveral manors, In the 33th of the ſame king, he was 
promoted to the office of attorney in the court of 
Wards, which was a place both of honour and profit. 
In this office he was continued by King Edward VI.; 
and in 1552 he was elected treaſurer of Gray's-inn, His 
great moderation and conſummate prudence preſerved 
him through the dangerons reign of Queen Mary. In 
the very dawn of that of Elizabeth he was knighted ; 
and on the 22d of December 1558, the great ſeal of 
England, being taken from Nicholas Heath archbiſhop 
of York, was delivered to him with the title of /ord 
keeper, and he was alſo made one of the Queen's privy 
council. He had a conſiderable ſhare in the ſettling 
of religion: as a ſtateſman, he was remarkable for a 
clear head and deep counſels : but his ou parts and 
high preferment were far from raiſing him in his own 
opinion, as appears from the modeſt anſwer he gave 

cen Elizabeth, when ſhe told him his houſe at Red- 
grave was too little for him: “ Not ſo, madam, (re- 
turned he) ; but your majeſty has made me too great 
for my houſe,” After having had the great ſcal more 
than 20 years, this able ſtateſman and faithful counſel- 
lor was ſuddenly removed from this life, as Mr Mallet 
informs us, by the following accident: he was under 
the hands o the barber, and thinking the weather 
warm, had ordered a window before him to be thrown 
open, but fell aſleep as the current of freſh air was 
blowing in opon him, and awakened ſome time after di- 
ſtempered all over. He was immediately removed into 
his bed-chamber, where he died a few days after, on 
the 26th of February 1573-9, equally lamented by the 
_ and her ſubjects. He was buried in St Paul's, 
where a monument was erected to him, which was de- 
ſtroyed by the fire in London in 1666, Mr Granger 
obſerves, that he was the firſt lord keeper that ranked 
as lord chancellor; and that he had much of that pe- 
netrating genius, ſolidity, and judgment, perſuaſive 
eloquence, and comprehenſive knowledge of law and 
equity, which afterwards ſhone forth with ſo you a 
inſtre in his ſon, who was as much inferior to his fa- 
ther in point of prudence and integrity as his father 
was to him in literary accompliſhments. 

Bacon (Francis), lord high chancellor of England 
under king rag I. was ſon of Sir Nicholas Bacon 
lord keeper of the great ſeal in the reign of Queen Eli- 
zubeth, by Anne daughter of Sir Anthony Cook, 
eminent for her {kill in the Latin and Greek tongues. 
He was bornin 1560; and ſhowed ſuch marks of genius, 
that he was particularly taken notice of by Queen E- 
lizabeth when very young. He was educated at Tri- 
nity-college, Cambridge; and made ſuch incredible pro- 
greſs in his ſtudies, that, before he was 16, he had not 
only run through the whole circle of the liberal arts as 
they were then taught, but began to perceive thoſe im- 
perfections in the reigning philoſophy, which be after- 
wards fo effectually expoſed, and thereby not only over- 
turned that tyranny which prevented the progreſs of 
true knowledge, but laid the foundation of that free 
and uſeful philoſophy which has ſince opened a way 
to ſo many glorious diſcoveries. On his leaving the 
univerſity, bis father ſent him to France ; where, be- 
fore he was 19 years of age, he wrote a general view 
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nes. himſelf fo, tha on the diſſolution of the monaſtery of 
—— & FEdmand's Bury, in Suffolk, he had a grant from 
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of the flate of 


he applied himſelf to the ſtady of the common law, at 
Gray's-ion. At this period the famous Earl of Eſſex, 
who could diſtinguiſh merit, and who paſſionaicſy lo- 
ved it, entered into an intimate friendſhip wuh him; 
zealouſly attempted, though without ſucceſs, to pro- 
cure him the office of queen's ſolicitor ; and, in order 
to comfort his friend onder the diſappointment, con- 
ferred on him a preſent of land to the valne of 18001, 
Bacon, notwithitanding the friendſhip of ſo great 2 
perſon ; notwithſtanding the number and power of his 
own relations; and, above all, notwithſtanding the earl 

prepolleſſion of her majeſty in his fa vour; met wit 

many obſtacles to his preferment during her reign. In 
particular, his enemies repreſented him as a ſpeculative 
man, whole head was filled with philoſophical notions, 
and therefore more likely to perplex than forward pub- 
lic buſineſs. It was not without great difficulty that 
lord treaſurer Burleigh obtained for him the rever- 
lion of regiſter to the ſtar-chamber, worth about 
1600 J. a-year, which place fell to him about 20 years 
after, Neither did he obtain any other preferment all 
this reign ; though if obedience to a ſovereign in what 


muſt be the moſt diſagreeable of all offices, viz. the 


caſting reflections on a deceaſed friend, intitled him, 
he might have claimed it. The people were ſo cla- 
morous even againſt the Queen herſeli on the death of 
Eſſex, that it was thought neceſſary to vindicate the 
conduct of the adminiſtration. This was aſſigned to 
Bacon, which brought on him univerſal cenſure, nay his 
very life was threatened. Upon the acceſſion of King 
James, he was ſoon raiſed to conſiderable honours ; and 
wrote in favour of the anion of the two kingdoms of 
Scotland and Fs 4a which the King ſo paſſionately 
deſired. In 1616, he was ſworn of the privy-council. 
He then applied himſelf to the reducing and recom- 
poſing the laws of England, He diſtinguiſhed him- 
ſelf, when attorney-general, by his endeavours toreſtrain 
the cuſtom of duels, then very frequent. In 1617, he 
was appointed lord keeper of the great ſcal. In 1618, 
he was made lord chancellor of England, and created 
Lord Verulam. In the midſt of theſe honuurs and ap- 
plauſes, and multiplicity of buſineſs, he forgot not his 
philoſophy, but in 1620 publiſhed his great work in- 
titled Num Organum. We find by ſeveral letters 
of his, that he thought convening of parliaments was 
the beſt expedient for the king and people. In 1621, 
he was advanced to the dignity of Viſcount St Albans, 
and appeared with the greateſt ſplendour at the open- 
ing of the ſeſſion of parliament. But he was ſoon after 
ſurpriſed with a melancholy reverſe of fortune. For, 
about the 12th of March, a@ommittee of the houſe of 
commons was appointed to inſpe& the abuſes of the 
courts of juſtice. The firſt thing they fell upon was 
bribery and corruption, of which the lord chancellor 
was accuſed. For that very year complaints being made 
to the houſe of commons of his lordſhip's having re- 
ceived bribes, thoſe complaints were ſent up to the 
honſe of lords ; and new ones being daily made of a 
like nature, things ſoon grew too high to be got over. 
The King found it was impoſlible to fave both hischan- 
cellor, who was openly accuſed of corruption, and 
Buckingham kis favourite, who was ſecretly and there- 
fore more dangerouſly attacked as the encourager of 

whatever 


Europe; but Sir Nicholas dying, he Bacon 
was obliged ſuddenly to return to England; Wwe 


Bacon. 
— therefore forced the former to abandon 
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whatever was deemed moſt illegal and eſſive: he 
is defence, 
giving him poſitive advice to ſubmit himſelf to his peers, 
and promiſing upon his princely word to ſcreen him in 
the laſt determination, or, if that could not be, to re- 
ward him afterwards with ample retribution of fayour. 


The chancellor, though he foreſaw his approaching 


ruin if he did not plead for himſelf, reſolved to obey ; 
and the houſe of peers, on the 3d of May 1621, gave 
judgment againſt him,“ That he ſhould be fined 
40, oool. *. remain priſoner in the tower during the 
king's pleaſure ; that he ſhould for ever be incapable of 
any office, place, or employment, in the ſtate or com- 
monwealth ; and that he ſhould never ſit in parliament, 
or come within the verge of the court.“ The fault 
which, next to his ingratitude to Eſſex, thus tarniſhed 
the glory of this illuſtrious man, is ſaid to have prin- 
cipally proceeded from his indulgence to his ſervants, 
who made a corrupt uſe of it. One day, during his 
trial, paſſing through a room where ſeveral of his do- 
meſtics were ſitting, upon their riſing up to ſalute him, 
he ſaid, © Sit down, my maſters ; your riſe hath been 
my fall.“ Stephens, p. 54. And we are told by Ruſh- 
worth in his hiſtorical collections, That he treaſured 
up nothing for himſelf or family, but was over-indul- 
gent to his ſervants, and connived at their takings, 
and their ways betrayed him to that error ; they were 
profuſe and expenſive, and had at their command what- 
ever he was maſter of, The gifts taken were for the 
moſt part for interlocutory orders ; his decrees were ge- 
nerally made with ſo much equity, that though gifts 
rendered him ſuſpected for injuſtice, yet never any de- 
cree made by him was reverſed as unjuſt.” It was pe- 
culiar to this great man (ſay the authors of the Biogr. 
Brit.) to have nothing narrow and ſelfiſh in his compo- 
ſition : he gave away without concern whatever he poſ- 
ſeſſed; and believing other men of the ſame mould, he 
received with as little conſideration, He retired, af- 
ter a ſhort impriſonment, from the engagements of an 
active life, to which he had been called much againſt 
his genius, to the ſhade of a contemplative one, which 
he had always loved. The King remitted his fine, and 
he was ſummoned to parliament in the firſt yearof King 
Charles I. It appears from the works compoſed du- 
ring his retirement, that his thoughts were ſtill free, 
vigorous, and noble. The laſt five years of his life he 
devoted wholly to his ſtudies, In his receſs he com- 
poſed the greateſt part of his Engliſh and Latin works, 
He expired on the gth of April, 1626; and was buried 
in St Michael's church at St Albans, according to the 
direction of his laſt will, where a monument of white 
marble was erected to him by Sir Thomas Meautys 
formerly his ſecretary, anFafterward clerk of the pri 

council under two kings, A complete edition of this 
great man's works was publiſhed at London in the 
year 1749.—Addiſon has ſaid of him, That he had 
the ſound, diſtin, comprehenſive knowledge of Ari- 
ſtotle, with all the beautiful light graces and embel- 
liſhments of Cicero. The honourable Mr W alpole calls 
him the Prophet of Arts which Newton was afterwards 
to reveal; and adds, that his genius and his works will 
be univerfally admired as long as ſcience exiſts. ** As 


long as ingratitude and adulation are deſpicable, ſo 
long ſhall we lament the depravity of this great man's 
heart, 


immortal 
2 


Alas ! that he who could comman 
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fame, ſhould have ſtooped to the little ambition of 
| ag 

Bacon (Sir Nathaniel), knight of the bath, andan 
excellent painter, was a younger ſon of the lord keeper, 
and half brother to the great Sir Francis. He travelled 
into Italy, and ſtudicd painting there ; but his manner 
and colouring approaches nearer to the ſtyle of the 
Flemiſh ſchool, Mr Walpole obſerves, that at Cul- 
ford, where he lived, are preſerved ſome of his works; 
and at Gorhambury, his father's ſcat, is a large pic- 
ture by him in oil, of a cook-maid, with a dead fowl, 
admirably painted, with great nature, neatneſs, and 
laſtre of colouring. In the ſame houſe is a whole 
length of him, by himſelf, drawing on a paper, his 
ſword and pallet hung up, and a half length of his mo- 
ther by bim. | 

BACONTHORP (John), called the re/o/ute doctor, 
a learned monk, was born towards the end of the 13th 
century, at Baconthorp a village in Norfolk. He ſpent 
the early part of his life in the convent of Blackney, 
near Walſingham in the ſame county ; whence he re- 
moved to Oxford, and from thence to Paris; where 
being diſtinguiſhed for his learning, he obtained degrees 
in divinity and laws, and was eſteemed the principal 
of Averroiſts*. In 1329 he returned to England, 
and was immediately choſen twelfth provincial of the 
Engliſh Carmelites. In 1333 he was ſent for to Rome; 
where, we are told, he firſt maintained the pope's ſo- 
vereign authority in caſes of divorce, but that he after- 
wards retracted his opinion. He died in London in 
the year 1346. Leland, Bale, and Pits, unanimouſly 
give him the character of a monk of genius and 
learning. He wrote, 1. Commentaria ſeu queſtiones 
ſuper L libros ſententiarum; and, 2. Compendium 
legis Chriſli, et quedlibeta : both which underwent ſe- 
veral editions at Paris, Milan, and Cremona. Leland, 
Bale, and Pits, mention a number of his works neyer 
publiſhed. 

BACTRIA, or BacTRIANA, now Choraſſan or Ko- 
raſan, an ancient kingdom of Aſia, bounded on the 
weſt by Margiana, on the north by the river Oxus, on 
the ſouth by mount Paropiſmus, and on the caſt by 
the Aſiatic Scythia and the country of the Maſſagetæ. 
It was a large, fruitful, and well-peopled country, 
containing according to Ammianus Marcellinus 1000 
cities, though of theſe only a few are particularly 
mentioned by hiſtorians, of which that formerly call- 
. Maracanda, now Samarcand, is the moſt conſider - 
able. 

Of the hiſtory of this country we know but little. 
Authors agree that it was ſubdued firſt by the Aſſy- 
rians, afterwards by Cyrus, and then by Alexander the 
Great. Afterwards it remained ſubject to Selencus 
Nicator and his ſucceſſors till the time of Antiochns 
Theos; when Theodotus, from governor of that pro- 
vince, became king, and ſtrengthened bimſelf ſo ctfec- 
tually in his kingdom, while Antjochus was engaged 
in a war with Ptolemy Philadelphas king of Epypt, 
that he could never afterwards diſpoſſeſs him of his ac- 
12 His poſterity continued to enjoy the king- 

om for ſome time, till they were driven out by the 
Scythians, who reigned in Bactria at the time of A- 
drian, Antoninus Pius, &c. The Scythians were in 
their turn driven out by the Huns or Turks, and theſe 
often conquered by the Saracens and Tartars; never- 
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contianed in poſſeſſion of. this country in 
the time of Ladiſlaus IV. king of Hungary. | 

In early times the Bactrians differed little in their 
manners from the Nomades; and being near ncigh- 
boars of the Scythians, who were a very warlike peo- 
ple, the Bactrian ſoldiers were reckoned the belt in 
the world. Their appearance was very ſavage; bein 
of an enormous ſtature, having a terrible aſpect, — 
beards, and long hair hanging down their ſhoulders. 
Some authors aflert that they 2 dogs on purpoſe to 
devour ſach as arrived at extreme old age, or who 
were exhauſted by lung ſickneſs. They add, that for 
all their fierceneſs, the Bactrian huſbands were ſuch 
dupes to their wives, that they durſt not complain of 
them even for conjugal infidelity, to which it ſeems the 
latter were very mich addicted. 

BACTROPERATA, an aacient appellation given 
to philoſophers by way of contempt, denoting a man 
with a ſtaff and a budget. 

We ſuppoſe it is of the ſame people that Pauchaſias 
Radbertus ſpeaks under the corrupt name of Baccype- 
rite, or Bacchionitæ, whom he deſcribes as philoſo- 
phers who had fo great a contempt forall earthly things, 
that they Kept nothing but a difh to drink out of ; aud 
that one of this order ſecing a peaſant ſcooping up the 
water in his hand, threw away the cup as a ſuperfluity : 
which is nothing but the old ſtory of Diogenes the 
cy nic. 

" BACULE, in fortification, a kind of portcullis, 
or gate, made like a pit-fall with a counterpoiſe, and 
ſupported by two great ſtakes. It is uſually made be- 
fore the corpade-guard, not far from the gate of a 

lace. 
y BACULOMETRY, the art of meaſuring acceſſible 
or inacceſſible heights, by the help of one or more ba- 
culi, ſtaves, or rods. Sec GEOMETRY. 

BACURIUS, or Bartukx1vs, king of the Iberians, 
a people on the fide of the Caſpian ſea, One day be- 
ing a hunting, he loſt ſight of his company, through a 
great ſtorm and ſadden darkneſs ; upon which he vow- 
ed to the God of his Chriſtian ſlave, that if he were 
delivered he would worſhip him alone: the day break- 
ing up immediately, he made good his promiſe, and 
became the apoſtle of his country. 

BADAGSHAN, a very ancient city of Great 
Bakharia, in the province of Balkh, fituated at the 
foot of thoſe high mountains which ſeparate Indoſtan 
from Great Tartary. The city is exceedingly ſtrong 
by its ſituation ; and belongs to the Khan of proper Buk- 
haria, who uſes it as a kind of ſtate-priſon to ſecnre 
thoſe he is jealous of, The town is not very big, but 
well built, and very populous. It ſtands on the north 
ſide of the river Amn, about 100 miles from its ſource, 
an is a great thoronghfare for the caravans deſigned 
for little Bakharia, The inhabitants are enriched by 
mines of gold, ſilver, and rubies, which are in the 
neighbourhood; and thoſe who live at the foo of the 
mountains gather a great quantity of gold and ſilver 
daft brought down in the ſpring by torrents occalioned 
by the melting of the ſnow on the top. 

BADAJOZ, a large and ſtrong town, capital of 
Eflremadura in Spain. It is ſcated on the river Gua- 
diana, over which there is a fine bridge built by the 
Romans, On this bridge the Portugueſe were defeated 
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in 1661, by Don John of Auſtria, W. Long. 7. 3. Badelom 
I 
ſeated s. 


N. Lat. 38. 35. 

BADELONA, a town of Catalonia in Spain, 
on the Mediterranean. Lord Peterborough landed here 
in 1704, when, with Charles then king of Spain, he 
laid fiege to Barcelona, from which it is ten miles di- 
ſtant. E. Long. 2. 20. N. Lat. 41. 12. 

BADEN (the diſtrict of), in Swiſſerland, has three 
cities, Baden, Keiſers-Stoul, and Klingnaw, beſides a 
town that paiſes for a city, namely, Zurzach. It is 
one of the fineſt countries in Swiſſerland ; and is watered 
with three navigable rivers, the Limmet, Ruſs, and 
Arc. The land is fertile in corn and fruit, and there 
are places on the ſides of the Limmet which produces 
wine. It maintains a communication between the can- 
tons of Zurich and Bern, being ſeated between their 
north extremitics. It extends on one ſide to the Are, 
as far as the place where it falls into the Rhine, and 
on the other lide beyond the Rhine, where there are 
ſome villages which depend thereon. Moſt of the in- 
habitants are Papiſts. By the treaty of peace at the 
concluſion of the war which broke ont in 1712 between 
the Proteſtant and Popiſh cantons, this country was 
yielded to the Proteſtant cantons of Zurich and Bern. 


Before, it was the property of the eight old cantons; 


however, as the canton of Glaris had taken no part in 
this war, by the conſent of both parties its right was 
ſtill continued. 

BayEn, the capital of the above diſtrict, is an agree- 
able city, moderately large, ſeated on the fide of the 
Limmet, in 4 plain flanked by two high hills, between 
which the river runs. This city owes its riſe to its 
baths, which were famous before the Chriſtian æra. 
Several monuments of antiquity have been found here 
from time to time, particularly in 1420. When they 
were opening the large ſpring of the baths, they found 
ſtatues of ſeveral heathen gods, made of alabaſter; Ro- 
man coins, made of bronze, of Auguſtus, Veſpaſian, 
Decius, &c. ; and ſeveral] medals of the Roman empe- 
rors, of gold, ſilver, copper, and bronze. There are 
two churchs in Baden; one of which is collegiate, 
and makes a good appearance; the other is a mona- 
ſlery of the Capuchins, near the town-houſe, This 
laſt building ſerves not only for the aſſemblies of their 
own council, but alſo for thoſe of the cantons. The 
diet aſſembles there in a handſome room made for that 

urpoſe ; the deputies of Zurich fit at the bottom be- 
bing a table, as the moſt honourable place ; the am- 
baſſadors of foreign powers are ſeated on one (ide to 
the right, and the deputies of the other cantons are 
ranged on each fide the room. The bailiff of Baden 
reſides in a caſtle at the egd of a handſome wooden 
bridge, which is covered in. Before this caſtle there 
is 2 . pillar, erected in honour of the emperor Tra- 
jan, who paved a road in this country 85 Italian miles 
in length. The inhabitants are rigid Roman catholics, 
and formerly behaved in a molt inſolent manner to the 
Proteſtants, but they are now obliged by their maſters 
to be more ſubmiſſive. The baths which are on each 
ſide the river are a quarter of a league from the city, 
Jong to the ſmall baths there is a village, and to the 
arge a town which may paſs for a ſecond Baden. It 
is ſeated ona hill, of which the aſcent is ſteep. There 
the baths are brought into 1aus and private houſes, by 
means 
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means of pipes, which are about 60 in all, There are 
alſo public baths in the middle of the town, from a 
ſpriug which riſes in the ſtreet, where the poor bathe 


EY gratis, but they are expoſed quite naked to all that 


paſs by. All the baths are hot, and one to ſo great a 
degree as to ſcald the hand; and they are impregnated 
with a great deal of ſulphur, with ſome alum and nitre. 
They are uſeful for drinking as well as bathing ; and 
are Lid to cure all diſeaſes from a cold cauſe, head- 
achs, vertigos, &c. They ſtrengthen the ſenſes, cure 
diſcaſes of the breaſt and bowels, aſthmas, and obſtruc- 
tions. They are peculiarly excellent for women's diſ- 
caſes. E. Long. 8. 25. N. Lat. 47. 27. 

Bapen (the Margravate of), in the circle of Swa- 
bia, in Germany, is bounded by the Palatinate of the 
Rhine, on the north ; by the Black Foreſt, on the 
caſt ; by Swiſſerland, on the ſouth ; and by the Rhine, 
which divides it from Alſace, on the eaſt: and is aboat 
go miles in length, from north to ſouth ; but not above 
20 in breadth, where it is wideſt. It is a very popu- 
lous and fruitful country, abounding in corn and wine. 
Veniſon and wild fowl are ſo plentiful, that they are 
the common diet of the peaſants. The rivers that wa- 
ter this territory, are the Rhine, Ens, Wirmbs, and 
Phints, which yield plenty of fiſh. They feed their 
hogs with cheſnuts, which make the bacon excellent. 
They have free-ſtone for building, and marble of all 
colours. They have ſome agate, and great quantities 
of hemp and flax for exportation. The chicf towns 
are Baden, Durlach, Stolhafen, Raſtadt, Gerſbach, 
Pforſheim, and Horchberg. 

BADEN, the chief city of the above margravate, has 
a caſtle thar ſtands on the top of a hill, which is the 
reſidence of a prince. The town is ſeated among hills, 
on rocky and uneven ground, which renders the ſtreets 
inconvenient and crooked. It is famous for its baths, 
the ſprings of which are ſaid to be above 300. Some 
of them are hot, and accounted to be very good in ner- 
vous caſes. They partake of ſalt, alum, and ſulphur, 
E. Long. 9. 24. N. Lat. 48. 50. 


BADEN, a town of Germany, in the arch-duchy of 


Auſtria, ſeated on the Little Suechat, is a neat little 
walled town, ſtanding in a plain not far from a ridge 
of hills which run out from the mountain Cetius. It 
is mach frequented by the people of Vienna, and the 
neighbouring parts, on account of its baths. The 
ſprings ſupply two convenient baths within the town, 

ve without the walls, and one beyond the river. They 
are good for diſtempers of the head, the gont, dropſy, 
and moſt chronic diſeaſes, E. Long. 17. 10. N. Lat. 


o. 

BADENOCH, the moſt caſterly part of Inverneſs- 
ſhire, in Scotland, extending about 33 miles in length 
from eaſt to weſt, and 27 from north-eaſt to ſouth-weſt 
where broadeſt. Ir has no conſiderable town, and is 
very barren and hilly, but abounds with deer, and other 
kinds of game. 

BADEN-weEILLER, a town of Germany, belonging 
to the lower Margravate of Baden. E. Long. 7. 50. 
N. Lat. 47. 55. 

BADENS (Francis), hiſtorical and portrait paint- 
er, was born at Antwerp in 1571, and the firſt rudi- 
ments of the art were commnnicated to him by his fa- 
ther, who was but an ordinary artiſt, However, he 
viſited Rome, and ſeveral parts of Italy, and there 
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formed a good taſte of deſign, and a manner cxceced- Bede, 
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ingly pleaſing. When he returned to his own country 
his merit procured for him great employment, and ſtill 
8 reputation, and he was uſually diſtinguiſhed by 

e name of the Italian painter. His touch was light 
and ſpirited, and his colouring warm; and he bad the 
honour of being the firſt who introduced a good taſte 
of colouring among his countrymen. While his ac- 
knowledged merit was rewarded with every public te- 
ſtimony of eſteem and applauſe, — 4 received 
an account of the death of his brother, who had been 
aſſaſſinated on a journey; and the intelligence affected 
him ſo violently, that it occaſioned his own death, to 
_ inexpreſſible regret of every lover of the art, in 
1603. 

BADGE, in naval architecture, ſignifies a ſort of 
ornament placed on the outſide of a ſmall ſhips, very 
near the ſtern, containing either a window for the cou- 
venience of the cabin, or a repreſentation of it. It js 
commonly decorated with marine figures, martial in- 
ſtruments, or ſuch like emblems. 

BADGER, in zoology, the Englifh name for a ſpe- 
cies of urſus. See Uxsus. 

BaDGER, in old law-books, one that was licenſed to 
buy corn in one place and carry it to another to ſell, 
without incurring the puniſhment of an engroſſer. 

BADIA, an ancient town of Bætica on the Anas ; 
now ſuppoſed to be Badajoz on the Guadiana. 

BADIAGA, in the materia medica, the name of a 
ſort of ſpongy plant, common in the ſhops in Moſcow, 
and ſome other northern kingdoms. The uſe of it is 
the taking away the livid marks from blows and bruiſes, 
which the powder of this plant is ſaid to do in a night's 
time. 

BADIANE, or BAN DIAx, the ſeed of a tree which 
grows in China, and ſmells like aniſe-ſeed. The Chi- 
neſe, and the Dutch in imitation of them, ſometimes 
uſe the badiane to give their tea an aromatic taſte, 

BADIGEON, a mixture of plaſter and free-ſtone, 
well ground together, and Gifted ; uſed by ſtatuaries to 
fill up the little holes, and repair the defects in ſtones, 
whereof they make their ſtatues and other work, 

The ſame term is alſo uſed by joiners, for ſaw-duſt 
mixed with ſtrong glue, wherewith they fill up the 
chaps and other defects in wood, after it is wrought. 

BADILE (Antonio), hiſtory and portrait painter, 
was born at Verona in 1480, and by great ſtudy and 
application acquired a more extenſive knowledge of 
the true principles of painting than any of his prede- 
ceſſors. He was confeſſedly a moſt eminent artiſt ; 
but he derived greater honour from having two ſuch 
diſciples as Paolo Veroncſe and Baptiſta Zelotti, than 
he did even from the excellence of his own compoſi- 
tions, He died in 1560, His colouring was admi- 
rably good ; his carnations beautiful ; and his portraits 

hed the perſect reſemblance of fleſh and real 
ife ; nor had he any cauſe to envy the acknowledged 
merit of Titian, Giorgione, or the beſt of his cotem- 
poraries. 

BADIS, a fortreſs of Livonia, ſubje& to Ruſſia. 
E, Long. 23. 10. N. Lat. 59. 15. 

BADIUS (Conrad), and (Stephen Robert), his 
brother ; French refugees ; celebrated as printers at 
Geneva, and Conrad as an author. The latter died 


in 1566. 
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BACKEA, in botany : A genus of the octandria or- 
der, belonging to the monogynia claſs of plants. The 


Batylia- calyx is a permanent perianthium, conſiſting of a ſingle 


higher up, on the ſame coaſts. 


fannel-ſhaped leaf, cut in five ſegments at the brim ; 
the corolla conſiſts of five roundiſh ſpreading petals in- 
ſerted into the calyx ; the pericarpium is a g 
capſule, made up of four valves, and containing four 
cells, in which are a few roundiſh angular ſeeds. 

B/AATERRA, an ancient town of the Tertoſages in 
Galſia Narbonenſis ; now Beſiers, on the eaſt bank of 
the Obris, now Orbis, or Orbe, in Lower Languedoc. 

BATICA, a province of ancient Spain, ſo called 
from the famed river Bztis, afterwards Tarteſſus, now 
Guadalquiver, or the great river. It was bounded on 
the welt by Luſitania; on the ſouth, by the Mediterra- 
nean, and Sinus Gaditanus ; on the north, by the Can- 
tabric ſea, now the Bay of Biſcay. On the eaſt and 
north-eaſt, its limits cannot be ſo well aſcertained, as 
they are very reaſonably thonght to have been in a 
continual ſtate of fluctuation, as each petty monarch 
had an opportunity of encroaching upon his neighbour, 
The province was divided in two by the river Bætis al- 
ready mentioned. On the one fide of which, towards 
the Anas, were ſituated the Turdetani, from whence 
the kingdom was called Turdetania, though more 
generally known by the name of Beturia. On the 
other ſide were ſituated the Baſtali, Baſtetani, and 
Conteſtani, along the Mediterranean coaſts, The Ba- 
ſtuli were ſappoſed to be of Phoenician extract, and 
dwelt along the coaſts of the Mediterranean, till driven 
from thence by the Moors, they fled into the moun- 
tainous parts of Galicia, which they then called from 
their own name Baſlulia. The Baſtetani were ſeated 
The territories of both 
theſe made part of what has ſince become the kingdom 
of Granada ; in which there is a ridge of very hiph 
mountains called from the abovementioned people, the 
Baſtetanian mountains, Mention is alſo made of their 
capital Baſtetana ; a place of ſuch ſtrength, that King 
Ferdinand was {ix months beſieging it before he could 
take it from the Moors, —The whole province of Bæ- 
tica, according to the moſt probable account, con- 
tained what is now called 414a/uſia, part of the king- 
dom of Grenada, and the outward boundaries of E- 
ſtremadura. 

BATIS. Sce BzT1ca. 

BATULO, a town of ancient Spain, in the Ter- 
raconenſis; now Badelona in Catalonia. 

BATYLIA, anoiated ſtones, worſhipped by the 


 Phcenicians, by the Greeks before the time of Cecrops, 


and by other babarous nations. They were commonly 
of a black colour, and conſecrated to ſome god, as 
Saturn, Jupiter, the Sun, &c.—Some are of opinion 


that the true original of theſe idols is to be derived 


from the pillar of ſtone which Jacob erected at Bethel, 
and which was afterwards worthipped by the Jews. 
Theſe bty/ia were much the object of the veneration 
of the ancient heathens. Many of their idols were no 
other. In reality, no ſort of idol was more common 
in the caſtern countries, than that of oblong ſtones c- 
reed, and hence termed by the Greeks, «oe, pillars, 
In ſome parts of Egypt they were planted on both 
ſides of the highways. In the temple of of Heliogabu- 
las, in Syria, there was one pretended to have fallen 
from heaven, There was alſo a famous black ſtone in 
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Phrygia, ſaid to have fallen from heaven. The Ro- 
mans ſent for it and the prieſts belonging to it with 


© i 


much ceremony, Scipio Naſika being at the head of P#g4=d. 


the embaſſy. 

BAZA, a city of Andalnſia in Spain, ſeated on a 
high bill three miles from the Gaudalquiver ; it is the 
ſee of a biſhop, and has a kind of univerſity founded 
by John d*Avila, It was taken from the Moors about 
the end of the 15th century. E. Long. 3. 15. N. Lat. 


37. 45. 

BAFFETAS, or BasTas, a cloth made of coarſe 
white cotton-thread, which comes from the Eaſt Indies. 
That of Surat is the beſt, 

BAFFIN's Bar, à gulph of North America, run- 
ning north-eaſt from Cape Farewel in Weſt Greenland, 
from 60® to 80 of north latitude. 

BAFFO, a conſiderable town in the iſland of Cyprus, 
with a fort built near ancient Paphos, of which ſome 
conſiderable ruins yet remain, particularly ſome broken 
columns, which probably belonged to the temple of 
Venus. E. Long. 32. 20. N. Lat. 34. 50. 

BAG, in commerce, a term ſignifying a certain 
quantity of ſome particular commodity : a bag of al- 
monds, for inſtance, is about 300 weight; of aniſe- 
ſceds, from 300 to 400, &c. 

Bags are uſed in moſt countries to put ſeveral ſorts 
of coin in, either of gold, filver, braſs, or copper. 
Bankers, and others, who deal much in current caſh, 
label their bags of money, by tying a ticket or note at 
the mouth of the bag, ſignifying the coin therein con- 
tained, the ſum total, its weight, and of whom it was 
received. Tare is allowed for the bag. 

Bac, among farriers, is when, in order to retrieve 
a horſe's loſt appetite, they put in an onnce of aſa-foe- 
tida, and as mach powder of ſavin, into a bag, to be 
tied to the bir, Keeping him bridled for two hours, ſe- 
vera] times a-day ; as ſoon as the bag is taken off, he 
will fall to eating. The ſame bag will ſerve a long 
ume. | 

BAGAMADER, or BAGAMEDRI, a province of 
the kingdom of Abyſſinia in Africa. It is ſaid to re- 
ceive its name from the great number of ſheep bred in 
it; meder ſignifying land or earth, and bag a ſheep. 


Its length is eſtimated about 60 leagues, and its breadth 


20: but formerly it was much more extenſive ; ſeveral 
of its provinces having been diſmembered from it, aud 
joined to that of Tigre. A great part of it, eſpecially 
towards the caſt, is inhabited by wandering Gallas 
and Caffres, 

BAGAUDA, or BAcAUDE, an ancient faction of 
peaſants, or malecontents, who ravaged Gaul. The 
Gauls being oppreſſed with taxes, roſe about the year 
of Chriſt 290, under the command of Amand and 
Elian; and aſſumed the name bagarde, which, accord- 
ing to ſome authors, ſignified in the Gallic language 
forced rebels ; according to other, tribute ; according 
to others, robers ; which laſt ſignification others allow 
the word had, but then it was only after the time of 
the bagaude, and doubtleſs took its riſe from them. 

BAGDAD, a celebrated city of Aſia in Irak A- 
rabi, ſeated on the eaſtern banks of the Tigris, in 
E. Long. 43. 49. N. Lat. 22. 15. By many authors 
this city is very improperly called Babylon. The latter 
ſtood on the Euphrates at a conſiderable diſtance. 

This city, for many years the capital of the Saracen 

empire, 


Bagdad. empire, was founded 


BAG 
by the khalif Al Manſur, the 


——— ſccond of the houſe of Al Abbas, after an attempt 


8 
Why the 
city Was 


built. 


Cribed. 


by the Rawandians to aſſaſſinate him, as already men- 
tioned, Sce Ax A814, n* 184. 

The reaſons aiſigned by the Arabian hiſtorians for 
buiding the city of Bagdad are, That the abovemen- 
tioned attempt to aſlaiſinate the Khalif had diſguſted 
him at his Arabian ſubjects in general, and that the 
ſpot where Bagdad ſtood was at a conſiderable diſtance 
rom the city of Cufa particularly; the inhabitants of 
which were remarkable for their treachery and incon- 
ſtancy, Al Manſur himſelf having felt ſeveral inſtances 
of it. Beſides, the people of Irak, who had always 
continued faithful to him, repreſented, that by build- 
ing his capital near the confluence of the Euphrates and 
Tigris, it would be in a great meaſure ſecured from the 
inſults and attacks of thoſe who ſhonld have an inclina- 
tion to diſpute the kalifat with him; and that by be- 
ing ſituated as it were in the middle of the tract com- 
prehending the diſtricts of Baſra, Cufa, Waſet, Maw- 
ſel, and Swada, at no great diſtance from thoſe cities, 
it would be plentifully ſupplicd with proviſions by means 
of the aforeſaid rivers, 

Concerning the origin of the name Bagdad, there 
are various accounts, which being equally uncertain 
and trifling, merit no attention. The firſt city that 
went by this name was ſituated on the weſtern bank of 
the Tigris; from whence Al Manſur diſpatched his 
ſon Al Mohdi with a body of Moſlem troops, to the op- 
polite bank. Here the young prince took poſt, and 
fortified the place on which he had encamped with a 
wall, in order to cover his troops, as well as the work- 
men employed by his father on the other ſide of the 
river, from the incurſions of the Perſians, who ſeemed 
to have taken umbrage at the erection of a new metro- 
polis ſo near the frontiers of their dominions. Hence 
that part of the city ſoon afterwards built on the eaſt- 
ern banks of the Tigris, received the name of the 
Camp, or Fortreſs of Al Mahdi. The khalif had a ſu- 
perb and magnificent palace both in the eaſtern and 
weſtern part of the town. The eaſtern palace was ſur- 
rounded on the land-ſide by a ſemicircular wall that 
had fix gates; the principal of which ſeems to have 
been called the gate of prefects, whoſe entrance was 
generally kiſſed by the princes and ambaſladors that 
came to the khalit's court. The weſtern part of the 
city was entirely round, with the Khalif's palace in the 
centre, and having the pou moſque annexed to it. 
The eaſtern part conſiſted of an interior and exterior 
town, each of which was ſurrounded by a wall. For 
ſome time the building of the city went but flowly on, 
owing toa ſcarcity of materials for building; for which 


reaſon the khalif was ſometimes inclined to remove the 


materials of Al Madayen the ancient metropelis of the 
Perſian empire. But, upon trial, he found the ſtones 
to be of ſuch an immenſe ſize, that the removal of 
them to Bagdad would be attended with great difh- 
culty and expence ; beſides, he confidered that it would 
be a reflection upon himſelf to have it ſaid that he 
co11d not finiſh his metropolis without deſtroying ſuch 
a pile of building as perhaps could not be paralleled in 
the whole world; for which reaſons he at length gave 
over his deſign, and erected.the city of Bagdad, moſt 
probably out of the rains of the ancient citics of Se- 
leucia and Cteſiphon, putting an end to his undertaking 
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in the 149th year of the Hegira, or four years after Bagdad. 
— — 


the city was begun. 

From the building the city of Bagdad to the death 
of Al Manſur, nothing very remarkable happened, ex- 
cepting ſome irruptions made into the territories of 
the Greeks, and by the Arabs into ſome of the Kha- 
lif's other territories. - In the 157th year of the He- 
gira alſo, a grievous famine was felt in Meſopotamia, 
which was quickly aſter followed by a plague that de- 
ſtroyed great numbers. This year likewiſe, the Chrif- 
tians, who had been all along very ſevercly dealt with 
by Al Manſur, were treated with the utmoſt rigour by 
Muſa Ebn Moſaab the khalif's governor; every one 
who was unable to pay the enormous tribute exacted 
of them being thrown into priſon without diſtinction, 


The next year being the 158th of the Hegira, the Deathof Al 
khalif ſet out from Bagdad, in order to perform the Maulvr. 


pilgrimage to Mecca : but being taken ill on the road, 
e expired at Bir Maimun, whence his body was carried 
to Mecca ; where, after 100 graves had been dug, that 
his ſepulchre might be concealed, he was interred, hav- 
ing lived, according to ſome 63, according to others 
68 years, and reigned 22. He is ſaid io have been 
extremely covetous, and to have left in his treaſury 
600,000,000 dirhems, and 24,c00,000 dinars, He 
is reported to have paid his cook by aſſigning him the 
heads and legs of the animals dreſled in his kitchen, 
and to have obliged him to procure at his own cxpence 
all the fuel and veſſels he had occation for, 


When Al Manſur expired at Bir Maimun, he had succ 
only his domeſtics and Rabi his freedman with him, by Al 
The latter of theſe, for ſome time, kept his death con - Mohdi. 


cealed, and pretended to have a conference with him; 
in which, as he gave out, the khalif commanded him 
to exact an oath of allegiance to Al Mohdi his ſen, 
as his immediate ſucceſſor, and to Iſa Ebn Muſa his 
couſin-german, as the next apparent heir to the crown, 
He then diſpatched a courier to Bagdad with the news 
of Al Manſur's death; upon which Al Mohdi was 
unanimouſly proclaimed khalif. Iſa Ebn Muſa, how- 
ever, no ſooner heard this news, than he began to en- 
tertain thoughts of ſetting up for himſelf at Cufa, 
where he then reſided; and in order to facilitate the 
execution of his ſcheme, fortified himſelf in that city. 
but Al Moluda being apprized of his defection, ſent 
a detachment of 1000 horſe to bring him to Bag- 
dad; which being done, Al Mohdi not only prevail- 
ed upon him to own his allegiance to him, but alſo to 
give up his right to the ſucceſſion for 10,000 accord- 
ng to ſome, or, according to others, for 10,000,000, 
inars. 


From the acceſſion of Al Mohdi to the 164th year Rebellion 
of the Hegira, the moſt remarkable event was the re- of 41 Mo- 


This impious impoſtor, whoſe kanns. 


bellion of Al Mokanna. 
true name was Hakem Flu Heſham, came originally 
from Khoraſan, and had been an under ſecretary to 
Abu Moſlem 3 of that province. He after- 
wards turned ſoldier, and paſſed thence into Mawaral- 
nah, where he gave himſelf out for a prophet. The 
name of Al Mokanna, as allo that of Al Borkai, that 
is, the veiled, he took from his cuſtom of covering his 
face with @ veil or girdle maſk, to conceal his de for- 
mity ; he N loſt an eye in the wars, and being 
otherwiſe of a deſpicable appearance; though his fol- 
lowers pretended he did this for the ſame reaſon that 
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Bagdad. Moſes did, viz. leſt the . or of his countenance 
mould dazzle the eyes of his beholders. In ſome 
places he made a great many proſelytes, deluding the 
ple with a number of jaggling tricks which they 
wallowed as miracles, and particularly by cauling the 
appearance of a moon to riſe out of a well for many 
nights together; whence he was allo called in the Per- 
ſian tongue, Sazendeb mak, or the moon-maker. This 
wretch, not content with being reckoned a prophet, 
arrogated to himſelf divine honours; EY that 
the Deity reſided in his perſon, having proceeded to 
him from Abu Moſlem, in whom he had taken up his 
reſidence before. At laſt this impoſtor raiſed an open 
rebellion again the khalif, and made himſelf maſter 
of ſeveral fortified places in Khoraſan, fo that Al Moh- 
di was obliged to ſend one of his generals with an 
army againſt him. Upon the approach of the Khalif's 
troops, Al Mokanna retired into one of his ſtrong for- 
treſſes which he had well provided for a ſiege; and 
ſent his emiſſaries abroad to perſuade the people that 
6 he raiſed the dead to life, and foretold future events. 
Dreadful But being cloſely beſieged by the khalif's forces, and 
cataſtrophe ſeeing no poſlibility of eſcaping, he gave poiſon in 
* wine to his whole ſamily and all that were with him 
* in the caſtle; when they were dead, he burnt their 
bodies, together with all their furniture, proviſions, 
and cattle ; and laſtly, he threw himſelf into the flames, 
or, as others ſay, into a tub of aqna-fortis, or ſome 
other preparation, which conſumed every part of him 
except the hair. When the beſiegers therefore entered 
the place, they found no living creature in it, except 
one of Al Mokanna's concubines, who, ſuſpecting his 
defign, had hid herſelf, and now diſcovered the whole 
matter. This terrible contrivance, however, failed not 
to produce the deſired effect. He had promiſed his 
followers, that his ſoul ſhould tranſmigrate into the 
form of an old man, riding on a greyiſh coloured 
beaſt, and that after ſo many years he would return 
and give them the earth for their poſſeſſion ; which ri- 
diculous expectation kept the ſect in being for ſeveral 
cars. 

Hans AJ; : All this time war had been carried on with the 
raſhid's Greeks, but without any remarkable ſucceſs on either 
ſucceſs a- ſide. In the 164th year of the Hegira, however, Al 
0909 2 Mohdi ordered his ſon Harun Al Raſhid to penetrate 
vr into the Greek territories with an army of 95,000 men. 
Harun, then, having entered the dominions of the em- 
preſs Irene, defeated one of her commanders that ad- 
vanced againſt him; after which he laid waſte ſeveral 
of the imperial provinces with fire and ſword; and 
even threatened the city of Conſtantinople itſelf. By 
this the empreſs was fo terrified, that the purchaſed a 
peace with the khalif by paying him an annual tribute 
of 70,000 pieces of gold; which, for the preſent at 
leaſt, delivered her from the depredations of theſe bar- 
barians. After the ſigning of the treaty, Harun returned 
8 home laden with ſpoil and glory. This year, accord- 
ing to ſoine of the oriental hiſtorians, the ſun, one day, 
dacknefs, 2 little after bis riſing, totally loſt his light in a moment, 
without being eclipſed, when neither any fog nor any 
clond of duft appeared to obſcure him. This fright- 
ful darkneſs continued till noon, to the great aſtoniſh- 
ment of the people ſettled in the countries where it 

*See Afre- happened®, 
n_— In the 169th year of the Hegira, Al Mohdi was 

4 


poiſoned, though undeſignedly, by one of his concn- Bagdad, 

bines named Haſanah. She had deſigned io deſtroy —— 
one of her rivals, whom ſhe imagined to have too 41 Mob; 
great an aſcendant over the Khalif, by giving her a poiſoned. 

poiſoned pear, This the latter, not ſuſpecting any 

thing, gave to the khalif; who bad no ſooner eaten it 

than - felt himſelf in exquiſite torture, and ſoon after 

expired. 

On the death of Al Mohdi, he was ſucceeded by As likewifs 
his eldeſt ſon Al Hadi; who having formed a deſign bisfuccefſor 
to deprive his younger brother Harun Al Raſhid of his AI Hadi. 
right of ſacceſſion, and even to aſſaſſinate him, was 
porſoned by his vizier in the 170th year of the Hegira; 
and on his death the celebrated khalif Harun Alraſhid 
aſcended the throne. 11 

This was one of the beſt and wiſeſt princes that Harun Al 
ever fat on the throne of Bagdad. He was alſo ex- Raſhid 
tremely fortunate in all his undertakings, tho' he did khabiſ. 
not much extend his dominions by conqueſt. In his 
time the Moſlem empire may be ſaid to have been in 
its moſt flouriſhing ſtate, though, by the independency 
of the Moſlems in Spain, who had formerly ſet up a 
khalif of the houſe of Ommiyah, his territories were 
not quite ſo extenſive as thoſe of ſome of his predeceſ- ,, 
ſors. He poſſeſſed the provinces of Syria, Paleſtine, Extent of 
Arabia, Perſia, Armenia, Natolia, Media or Ader- his empire, 
bijan, Babylonia, Aſſyria, Sindia, Sijiſtan, Khoraſan, 
Tabreſtan, Jorjan, Zableſtan, or Sableſtan, Mawar- 
alnahr, or Great Bukharia, Egypt, Lybia, Mauri- 
tania, &c,; ſo that his empire was by far the moſt 
powerful of any in the world, and extended farther 
than the Roman empire ever had done. 13 

The firſt inſtance of Harun's good fortune, and He finds a 
which was taken for a preſage of a proſperous and ring he had 
happy reign, was his finding a valuable ring which be thrown in- 
had thrown into the Tigris to avoid being deprived of to che Ti- 
it by his brother Al Hadi. He was able to give the * 
divers no other direction than by throwing a ſtone 
from the bridge of Baydad, about the ſame place of 
the river in which he had thrown the ring: notwith- 
* which, they found it without any great diffi- 
culty. I 

In the 186th year of the Hegira, beginning Janu- Divi jes the 
ary 10th, 802, the khalif divided the government of empire a- 
his extenſive dominions among his three ſons in the mong his 
following manner: To Al Amin the eldeſt, he aſſigned _ ns 
the provinces of Syria, Irak, the three Arabias, 3 
Meſopotamia, Aſſyria, Media, Paleſtine, Egypt, and 
all that part of Africa extending from the confines of 
Egypt and Ethiopia to the ſtraits of Gibraltar, with 
the dignity of khalif; to Al Mamun the ſecond, he 
aſſigned Perſia, Kerman, the Indies, Khoraſan, Ta- 
breſtan, Cableſtan and Zableſtan, together with the 
vaſt province of Mawaralnahr; and to his third fon 
Al Kaſem, he gave Armenia, Natolia, Jorjan, Geor- 
gia, Circaſſia, and all the Moſſem territories bordering 
npon the Enxine ſea. As to the order of ſucceſſion, 

Al Amin was to aſcend the throne immediately after 
his father's deceaſe ; after him Al Mamun; and then 
AlKaſem, whom he had ſurnamed 4/ Mutaman. T 

The moſt conſiderable exploits performed by this His ſuc- 
khalif were againſt the Greeks, who by their perfidy ceſsful wars 
provoked him to make war upon them, and whom he with the 
always overcame. In the 187th year of the Hegira, Greeks 
the khalif received a letter from the Greek emperor 


Neciphorus 
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Bagdad. Nicephorus ſoon after he had been advanced to the im- 
—— . dignity, commanding him to return all the money 
e 


had extorted from the empreſs Irene, though that 
had been ſecured to him by the laſt treaty concluded 
with that princeſs, or expect ſoon to ſee an imperial 
army in the heart of his territories. This inſolent leiter 
ſo exaſperated Harun, that he immediately aſſembled 
his forces and advanced to Heraclea, laying the coun- 
try throagh which he paſſed waſte with fire and ſword. 
For ſome time alſo he kept that city ſtraitly beſieged; 
which ſo terrified the Greek emperor, that he ſubmit- 
ted to pay an annual tribute. Upon this Harun granted 
him a peace, and returned with his army. But a hard 
froſt ſoon after happening in theſe parts, Nicephorus 
took for granted that Al Raſhid would not pay him 
another viſit, and therefore broke the treaty he had 
concluded. Of this the khalif receiving advice, he in- 
ſtantly put bimſelf in motion; and, notwithſtanding the 
inclemency of the weather, forced the emperor to ac. 
cept of the terms propoſed. According to a Perſian 
hiſtorian, before the hoftilities at this time commenced, 
Nicephorus made the khalif a preſent of ſeveral fine 
ſwords, giving him thereby plainly to underſtand that 
he was more inclinable to come to blows than to make 
peace with him. All theſe ſwords Harun cut aſunder 
with his famous ſword Samſamah, as if they had been 
ſo many radiſhes, after which ſevere proof there did 
not appear the leaſt flaw in the blade; a clear proof of 
the goodneſs of the ſword, as the cutting the others 
with it was of the ſtrength of Harun's arm. This 
ſword had fallen into Al Raſhid's ſhands among the 
ſpoils of Ebn Dakikan, one of the laſt Hamyaritic 
princes of Yaman; but is ſaid to have belonged origi- 
nally to a valiant Arabnamed Amru Ebn Maadi Carb, 
by whoſe name it generally went among the Moſlems. 
This man is ſaid to have performed very extraordinary 
feats with his ſword, which induced a certain prince to 
borrow it from him; but he not being able to perform 
any thing remarkable with it, complained to Amru 
that it had not the deſired effect: upon which that 
brave man took the liberty to tell him, that he had 
not ſent his arm along with his ſword. 

In the 188th year of the Hegira, war was renewed 
with the Greeks, and Nicephorus with a great army 
attacked the khalif's forces with the utmoſt fury. He 
was, however, defeated with the loſs of 40,000 men, 
and received three wounds in the action; after which 
the Moſlems committed terrible ravages in his territories, 
and returned home laden with ſpoils. The next year 
Harun invaded Phrygia; defeated an imperial army 
ſent to oppoſe him; and having ravaged the country, 
returned withont any conſiderable loſs. In the 1goth 
year of the Hegira, commencing November 27th, Zog, 
the khalif wanted into the Imperial territories with an 
army of 135, oo men, beſides a great number of vo- 
Junteers and others who were not inrolled among his 
troops. He firſt took the city of Heraclea, from 
whence he is ſaid to have carried 16,000 priſoners ; 
after which he made himſelf maſter of ſeveral other 
places; and, inthe concluſion of the expedition, he made 
a deſcent on the iſſand of Cyprus, which he plundered 
in a terrible manner. This ſucceſs ſo intimidated Ni- 


cephorus, that he immediately ſent the tribute due to 
Harun, the withholding of which had been the cauſe 
of the war; and concludes a peace upon the Kkhalit's 
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own terms; one of which was, that the city of Hera» Bagdad. 


clea ſhould never be rebuilt. This perhaps Harun 


— — 
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would not have ſo readily granted, had not one Rafe g 1.1; 
Ebn Al Leith revolted againſt him at Samarcand, and — 
aſſembled a conſiderable force to ſupport him in his de- ſan, 


ſection. 

The next year, being the 191ſt of the Hegira, the 
khalif removed the governor ot Khoraſan from his em- 
ployment becauſe he had not been ſufficiently attentive 
to the motions of the rebel Rafe Ebn Al Leith. As 
this governor had alſo tyranized over his ſubjects in 
the moſt cruel manner, his ſucceſſor no ſooner arrived 
than he ſent him in chains to the Khalif : but notwith- 
ſtanding all Harun's care, the rebels made this year a 
great progreſs in the conqueſt of Khoraſan. 

Next year, the khalif found it neceſſary to march in 
perſon againſt the rebels, who were daily becoming 
more formidable. The general rendezvous of his troops 
was in the plains of Rakka, from whence he advanced 
at the head of them to Bagdad. Having at that place 
ſupplied the troops with every thing neceſſary, he con- 
tinued his march io the frontiers of Jorjan, where he 
was ſcized with an illneſs which grew more violent after 
he had entered that province. Finding himſelf there- 
fore unable to purſue his journey, he reſigned the com- 
mand of the army to his ſon Al Mamun, retiring him- 


17 


ſelf to Tus in Khoraſan. We are told by Khondemir, The kha- 


that, before the Khalif departed from Rakka, he had a 
dream wherein he ſaw a hand over his head full of red 
earth, and at the ſame time heard a perſon pronouncing 
theſe words, “ See the earth where Harun is to be 
buried.” Upon this he demanded where he was to be 
buried; and was inſtantly anſwered, © At Tus.“ This 
dream greatly diſcompoling him, he communicated it 
to his chief phyſician, who endeavoured to divert him, 
telling the khalif that the dream had been occaſioned 
by the thoughts of his expedition againſt the rebels. 
He therefore adviſed him to purſue ſome favourite di- 
verſion that might draw his attention another way. 
The khalif accordingly, by his phyſician's advice, pre- 
pared a magnificent regale for hiscourtiers, which laſted 
ſeveral days. After this, he put himſelf at the head 
of his forces, and advanced to the confines of Jorjan, 
where he was attacked by the diſtemper that proved 
fatal to him. As his diſorder increaſed, he found bim- 
ſelf obliged to retire to Tus; where being arrived, he 
ſent for his phyſician, and ſaid to him, “Gabriel, do 
you remember my dream at Rakka? we arc now ar- 
rived at Tus, the place, according to what was pre- 
dicted in that dream, of my interment. Send one of 


my cunuchs to fetch me a handful of earth in the neigh- 


bourhood of this city.” Upon this, 2 one of 
his favourite eunuchs, was diſpatched to bring a little 
of the ſoil of the place to the khalif. He ſoon returned, 
and brought a handful of red earth, which he preſented 
to the khalif with his arm half bare, 
this, Harun inſtantly cried out,“ In truth this is the 
earth, and this the very arm, that I ſaw in my dream.“ 


lif 's 


At the fight of 


death 
redicted 
ya dream · 


His ſpirits immediately failing, and his malady being He dies ac- 
greatly increaſed by the perturbation of mind enſuing cording to 
upon this ſight, he died three days after, and was bu- the predic- 
ricd in the ſame place. According to Abul Faraj, Ba- Von. 


ſhir Ebn Al Leith the arch- rebel's brother, was brought 
in chains to the khalif, who was then at the point of 
death, At the fight of whom Harun declared, 1 
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and immediately ordered him to be cut to pieces in his 
preſence, This being done, the khalif ſoon after ex- 
pired, in the year of the Hegira 192, having reigned 
23 years. The diſtemper that put au end to his days 
is ſaid to have been the bloody flux. 

Upon the arrival of a couricr from Tus, with the 
news of Al Rathid's death, his fon Al Amin was im- 
mediately proclaimed khalif; and wzs no ſooner ſcated 
on the throne, than he formed a deſigu of excluding his 
brother Al Mamun from the ſucceſhion. Accordingly 
he deprived him of the furniture of the imperial palace 
of Khoraſan; and in open violation of his father's will, 
who had beſlowed on Al Mamun the perpetual govern- 
ment of Khoraſan; and of all the troops in that pro- 
vince, he ordered theſe forces to march directly to 
Bagdad. Upon the arrival of this order, Al Mamun 
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Bagdad, if he could ſpeak only two words he would ſay kill him; 
—— Y— 
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of all the vaſt territory of Khoraſan. 
verned with an abſolute ſway, officiated in the moſque 
as Iman, and from the pulpit conſtantly harangued the 
cople. 
f The following year, being the 195th year of the 
Hegira, beginning October 4th, 810, the Khalif Al 
Amin, finding that his brother ſet him at defiance, de- 
clared war againſt him, and ſent his geueral Ali Ebn 
Iſa with an army of 60,000 men to invade Khoraſan. 
Al Mamun, being informed that Ali was advancing 
againſt him with ſuch a powerful army, put on foot 
all the troops he could raiſe, and gave the command to 
Thaher Ebn Hoſein, one of the greateſt generals ot his 
age. Thaher being a man of undaunted reſolution, choſe 
only 4000 men, whom he led againſt Al Amin's ar- 
my. Ali, ſceing ſo ſmall a number of troops advanc- 
ing againſt him, was tranſported with joy, and pro- 


Here he go- Bagdad. 


expoſtulated with the general Al Fadl Ebn Rabi who 
commanded his troops, and endeavoured to prevent his 
marching to Bagdad; but without effect, for he punc- 


miſcd himſelf an eaſy victory. Deſpiſing his enemies, A1 Amin's 
therefore, he behaved in a ſecure and careleſs manner; forces de- 
the conſequence of which was, that his army was en- feated. 


tually obeyed the orders ſent by the khalif. Al Ma- 
mun, however, took care not to be wanting in fidelity 
to his brother, He obliged the people of Khoraſan to 
take an oath of fidelity to Al Amin, and reduced ſome 
who had actually excited a conſiderable body of the 
people to revolt, while the general Al Fadl having in- 
gratiated himſelf with the khalif by his rcady compli- 


tirely defcated, and himfſclf killed, his head being af- 
terwards ſent as a preſent to Al Mamun, who amply 
rewarded Thaher and Harthema for their ſervices, 
After this victory, Al Mamun aſſumed the title of 
khalif, ordered Al Amin's name to be omitted in the 
public prayers, and made all ncceſlary preparations for 
carrying the war into the very heart of his brother's 


29 ance with his orders, was choſen prime vizir, and go- 
Infamons verned with an abſolute ſway; Al Amin abandoning 
behaviour himſelf entirely to drunkenneſs, 

of thenew Al Fadl was a very able miniſter ; though fcaring Al 


dominions. For this purpoſe he divided his forces into 
two bodies, and commanded them to march into Irak 
by different routes. One of them obeyed the orders of 
Thaher, and the other of Harthema. The firſt directed 


11 
Al Mamun 


* Mamun's reſentment if ever he ſhould aſcend the throne, his march towards Ahwas, and the other towards Hol- 
he gave Al Amin ſuch advice as proved in the end the wan, both of them propoling to meet in the neighbour- 
ruin of them both, He told him that his brother had hood of Bagdad, and after their junction to beſiege 
gained the affection of the people of Khoraſan by the that city. 23 
good order and police he had eſtabliſhed among them ; In the 196th year of the Hegira, Thaher Ebn Ho- Al Ma- 
that his unwearicd application to the adminiſtration of ſein made a moſt rapid progreſs with the troops under mun's ra- 
juſtice had ſo attracted their eſteem, that the whole pro- his command. Having advanced towards Ahwas, be Pid "x 
vince was entirely at his devotion ; that his own con- there defeated a body of the khalif's forces; and though Ie. 


duct was by no means reliſhed by his ſubjects, whoſe 
minds were almoſt totally alienated from him; and 
therefore that he had but one part to act, which was to 
deprive Al Mamun of the right of ſucceſſion that had 
been given him by his father, and transfer it to his own 
fon Muſa, though then but an infant. Agrecable. to 
this pernicious advice, the khalif ſent for his brother 
Al Kaſem from from Meſopotamia, and recalled Al 
Mamun from Khoraſan, pretending he had occaſion for 
him as an aſliſtant in his councils, 

By this treatment Al Mamun was ſo much proyoked, 
that he reſolved to come to an open rupture with his 
brother, in order, iſ poſlible, to fruſtrate his wicked de- 


iſt his ſigns. Inſtead, therefore, of going to Bagdad as he 


had been commanded, he cut oft all communication be- 
tween his own province and that capital; pretending, 
that as his father Harun had aſſigned him the licute- 
nancy of Khoraſan, he was reſponſible for all the diſ- 
orders that might happen there during his abſence. 
He alſo coined money, and would not ſuffer Al Amin's 
name to be impreſſed upon any of the dirhems or di- 
nars ſtruck in that province. Not content with this, 
he prevailed upon Rafe' Ebn Al Leith, who had been 
for ſome time in rebellion, to join him with a bod 

of troops; whoſe example was ſoon after followed by 
Harthema Ebn Aafan; which put him in poſleſſion 


the victory was by no means deciſive, it ſo intimidated 
the commander of Ahwas, that he thought fit to ſur- 
render that fortreſs to him. This opened him a way to 
Waſet upon the Tigris, and facilitated the conqueſt of 
that place. After this he marched with his army to 
Al Madayen; the inhabitants of which immediately 
opened their gates to him. The rapidity of theſe con- 
queſts, and the infamous conduct of Al Amin, excited 
the people of Egypt, Syria, Hejaz, and Yaman, una- 
nimouſly to declare for Al Mamun ; who was accord- 
ingly proclaimed khalif in all theſe provinces. 


The next year, Al Mamun's forces under Thaher . 
As the Khalif Bagdad. 


and Harthema laid ſiege to Bagdad. 
was ſhut up in that place, and it had a numerous gar- 
riſon, the beſieged made a vigorous defence, and de- 
ſtroyed a great number of their enemies. The befiegers, 
however, inceſſantly played upon the town with their 
catapults and other engines, though they were in their 
turn not a little annoyed by the garriſon with the ſame 
ſort of military machines. The latter likewiſe made 
continual ſallies, and foughtlike men in deſpair, though 
they were always at laſt beaten back into the town 
with conſiderable loſs. In ſhort, the ſiege continued 
during the whole of this year, in which the greateſt 
part of the eaſtern city, called the Can if A! Mehdi, 
was demoliſhed or reduced to aſhes, The citizens, 7 
we 
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Bagdad. well as the garriſon, were reduced to the laſt extremity 
i ◻ by the length and violence of the ſiege. 
In the 1 of the 198th year of the Hegira, 
Al Amin finding 
well as by the principal men of Bagdad, who had kept 
a private correſpondence with Thaher, was obliged to 
retire to the old town on the welt bank of the Tigris. 
He did not, however, take this ſtep, before the inhabi- 
tants of the new town had formally depeſed him, and 
proclaimed his brother Al Mamun Khalif. Thaher, re- 
cciving advice of this, cauſed the old town to be im- 
mediately inveſted, planted his engines againſt it, and 
at laſt ſtarved it to a ſurrender. Al Amin being thus 
reduced to the neceſſity of putting himſelf into the 
hands of one of the generals, choſe to implore the pro- 
tection of Harthema, whom he judged to be of a more 
humane diſpoſition than Thaher. Having obtained this, 
he embarked in a ſmall veſſel in order to arrive at that 
part of the camp where Harthema was poſted ; but 
Thaher being informed of his deſign, which, if put in 
execution, he thought would eclipſe the glory he had 
acquired, laid an ambuſh for him, which he had not the 
ood fortune to eſcape. Upon his arrival in the neigh- 
3 of Harthema's tent, Thaher's ſoldiers ruſhed 
upon him, drowned all his attendants, and pat himſelf 
in priſon, Here he was ſoon after maſſacred by Tha- 
her's ſervants, who carried his head in triumph to their 
maſter, by whoſe order it was afterwards expoſed to 
public view in the ſtreets of Bagdad, Thaher after- 
wards ſent it to Al Mamun in Khoraſan, together with 
the ring or ſeal of the khalifat, the ſceptre, and the im- 
perial robe. At the ſight of theſe, Al Mamun fell 
down on his knees, and returned thanks to God for his 
ſacceſs ; making the courier who brought them a pre- 
ſent of a million of dirhems, in value about L. 100,000 
16 Sterling. | 
succeeded The fame day that Al Amin was aſſaſſinated, his 
by Al Ma- brother Al Mamun was proclaimed khalif at Bagdad. 
mun, He had not been long ſeated on the throne when he 
was alarmed by rebellions breaking out in different 
Khoraſan Parts of the empire. Theſe, however, were at laſt hap- 
diſmem- pily extinguiſhed ; after which, Thaher Ebn Hoſein 
bered from had the government of Khoraſan conferred upon him 
the empire. and his deſcendants with almoſt abſolute and unlimited 
power. This happened in the 205th year of the He- 
gira, from which time we may date the diſmemberment 
of that province from the empire of the khalifs, 
During the reign of this khalif nothing remarkable 
happened; only the African Moſlems invaded the iſland 
2} of Sicily, where they made themſelves maſters of ſeveral 
Death of places. He died of a ſurfeit in the 218th year of the 
Al Mamun Hegira, having reigned 20, and lived 43 or 49 years. 
On the death of Al Maman, his brother Al Mota- 
ſem, by ſome of the oriental hiſtorians ſarnamed Blah, 
was ſaluted khalif. He ſucceeded by virtue of Al 
Mamun's expreſs nomination of him to the excluſion of 
his own ſon Al Abbas and his other brother Al Kaſem 
29 Who had been appointed by Harun Al Raſhid. In 
War be- the beginning of his reign he was obliged to employ 
tween the the whole forcesof his empire againſt one Babec, who 
new khalif haꝗ been for a conſiderable time in rebellion in Perſia 
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berg and Perſian Irak. This Babec firſt appeared in the 
* year of the Hepira 2901, when he began to take upon 


him the title of a prophet, What his particular doc- 
trine was, is now unknown; but his religion is ſaid to 
- 
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have differed from all others then known in Aſia. He Bagdad. 
gained a great number of proſelytes in Aderbijan and 
the Periian Irak, where he ſoon grew powerful enough 

to wage war with the Khalif Al Maman, whoſe troops 

he often beat, ſo that he was now become extremely 
formidable. The general ſent by Al Motaſem to re- 

duce him was Haider Ebn Kaus, ſurnamed Aſſhin, a 

Turk by nation, who had been brought a ſlave to the 

khalif's court, and having been employed in diſcipli- 

ning the Turkiſh militia there, had acquired the repu- zo 
tation of a great captain. By him Babec was defeated Babec de- 
with 4 laughter, no fewer than 60,000 men ſeated. 
being killed in the firſt engagement. The next year, 

being the 220th of the Hegira, he received a ſtill 

greater overthrow, loſing 100,000 men either killed 

or taken priſoners. By this defeat he was obliged 

to retire into the Gordyæan mountains; where he 

fortified himſelf in ſuch a manner, that Afſhin found 

it impoſſible to reduce him till the year of the Hegira 

222. This commander having reduced with invincible 

paticnce all Babec's caſtles one after another, the im- 

poſtor was obliged to ſhat himſelf up in a ſtrong for- 

treſs called Ca/babad, which was now his laſt reſource. 

Here he defended himſelf with great bravery for ſeve- 

ral months ; but at laſt finding he ſhould be obliged 

to ſurrender, he made his eſcape into a neighbouring 

wood, from whence he ſoon after came to Aſſhin, upon 31 
that general's promiſling him pardon, But Afſhin no Taken pri- 
ſooner had him in his power, than he firſt cauſed his ſener and 
hands and feet, and afterwards his head, to be cut off, Put to death 
Babec had ſupported himſelf againſt the power of the 

khalifs for upwards of 20' years, during which time 

he had cruelly maſſacred 250,000 people; it being his Hedeftroy» 
euſtom to ſpare neither man, woman, nor child, of the ed vaſt 
Mahometans or their allies. Amongſt the priſoners numbers of 
taken at Caſbabad there was one Nud, who had been Moflems. 
one of Babec's executioners, and who owned that in 
obedience to his maſter's commands he had deſtroyed 

20,000 Moſlems with his own hands ; to which he ad- 

ded, that vaſt numbers had alſo been executed by his 
companions, but that of theſe he could give no preciſe 

account, 

In the 223d year of the Hegira, the Greek emperor 
Theophilus invaded the khbalit's territorics, where he 
behaved with the greateſt cruelty, and by deſtroying 
Sozopetra the place of Al Motaſem's nativity, notwith- 
ſtanding his earneſt intreaties to the contrary, occaſiuned 
the terrible deſtruction of Amorium mentioned under 
that article. The reſt of this Khalif's reign is remark- 
able for nothing but the execution of Afſhin, who was 
accuſed of holding correſpondence with the Khalif's 
enemies. After his death a great number of idols were 
found in his houſe, which were immediately burned, as 
alſo ſeveral books ſaid to contain impious and deteſtable 
opinions. 33 

In the 227th year of the Hegira died the khalif Al Death of 
Motaſem, in the 48th or 49th year of his age. He Al Mota- 
reigned eight years eight months and eight days, was ſem. 
born in the eighth momth of the year, fonght eight battles 
had 2000 flaves, and had 8,000,c00 dinars and go, oo 
dirhems in his treaſury at his death, whence the oriental 
hiſtorians give him the name of A Mathamen, or the 
Canary. He is ſaid to have been fo robuſt, that he 
once carried a burden of rooo pounds weight ſeveral 
paces. As the people of Bagdad diſturbed him with 

frequent 
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Da4gzd. frequent revolts and commotions, he took the reſolution 
—— to abandon that city, and build another for his own re- 
H- 12 the ſidence. The new city he built was firſt called Samarra, 
city fSarra und afterwards Sarra Manray, and ſtood in the Ara- 
Manray. bian Irak. He was attached to the opinion of the 

Motazalites, who maintain the creation of the Koran; 

and both he and his predeceſſor craelly perſecuted thoſe 

who helieved it to be eternal. 
His ſuc- Al Motaſem was ſucceeded by Al Wathek Billah, 
ceſſors AL who the ſollowing year, being the 223th of the Hegira, 
Wathek {nyaded and conquered Sicily. — remarkable 
— happened during the reſt of his reign ; he died in the 
W year of the Hegira, and was ſucceeded by his 

56 brother Al Motawakkel, 

M-mnſtrous The new khalif began his reign with an act of the 
cruelty of greateſt cruelty. The late Khalif's vizir having treated 
Al Mo- Al Motawakkel ill in his brother's lifetime, and op- 
townkkel. poſed his election to the Khalifat, was on that account 
now ſent to priſon, Here the khalif ordered him to 
be kept awake for ſeveral days and nights together: 
after this, being ſalfcred to fall aſleep, he ſlept a whole 
day and night; and after he awoke was thrown into 
an iron furnace lincd with ſpikes or nails heated red 
hot, where he was miſerably burnt ro death, During 
this reign nothing remarkable happened, except wars 
with the Greeks, which were carried on with various 
ſacceſs. In the year $59 too, being the 245th of the 
Hegira, violent earthquakes happened in many provin- 
ces of the Moſlem dominions ; and the ſprings at Mecca 
failed to ſuch a degree, that the celebrated well Zem- 
zem was almoſt dried up, and the water fold for 100 
dirhems a bottle, 

In the 247th year of the Hegira, the khalif was aſ- 
ſaſſinated at the inſtance of his ſon Al Montaſer ; who 
ſucceeded him, and died in fix months after. He was 
ſucceeded by Al Moſtain, who in the year of the He- 
gira 252 was forced to abdicate the throne by his bro- 
ther Al Motazz, who afterwards cauſed him to be pri- 
vately murdered, He did not long enjoy the dignity 
of which he had ſo iniquitouſly poſſeſſed himſelf ; be- 
ing depoſed by the Tarkiſh militia (who now began to 
ſet up and depoſe khalifs as they pleaſed) in the 255th 
year of the Hegira. After his depoſition, he was ſent 
under an eſcort from Sarra Manray to Bagdad, where 
he died of thirſt or hunger, after a reign of four years 
and about ſeven months. The fate of this Khalif was 

culiarly hard: the Turkiſh troops had mutinied for 
their pay; and Al Motazz, not having money to ſatisfy 
their demands, applied to his mother named Xabiha 
for 50,000 dinars, This ſhe refuſed, telling him that 
ſhe had no money at all, although it afterwards appear- 
ed that ſhe was poſſeſſed of immenſe treaſures. After 
his depoſition, however, ſhe was obliged to diſcover 
them, and even depoſite them in the hands of the new 
khalif Al Mokhtadi. They conſiſted of 1,000,000 di- 
nars, a buſhel of emeralds, and another of pearls, and 
three pounds and three quarters of rubies of the colour 
of fire. | 

Al Mokhtadi, the new khalif, was the ſon of one of 

4 Al Wathek's concubines named Kerb, or Karb, who is 
Irruption by ſome ſuppoſed to have been a Chriſtian. The be- 
of the Zen- pinning of his reign is remarkable for the irruption of 
jians in the the Zenjians, a people of Nubia, Ethiopia, and the 
reigned Ab country of Caſſres, into Arabia, where they penetra- 
Mokhtadi, fed into the neighbourhood of Baſra and Cuſa. The 
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chief of this gang of robbers, who according to ſome Bagdad. 
of the Arab hiſtorians, differed but litile from wild —— 
beaſts, was Ali Eba Mohammed Ebn Abdalrahman, 

who falſely gave bimſelf out to be of the family of Ali 

Ebn Abu Talcb. This made ſuch an impr upon 

the Shiites in thoſe parts, that they flocked to him in 

great numbers ; which enabled him to ſeize upon the 

cities of Baſra and Ramla, andeven to — the Tigris at 

the head of a formidable army. He then took the title 

of Prince of the Zenjians, in order to ingratiate himſelf 

with thoſe barbarians, of whom his army was principally 
compoſed, 

In the 256th year of the Hegirs, Al Mokhtadi was 
barbaroully murdered by the Forks who had raiſed 
him to the throne, and was ſucceeded by Al Montamed yg 
the ſon of Al Motawakkel. This year the prince of Al Habib's 
the Zenjians, Ali, or as he is alſo called, 4 Habib, ſucceks. 
made incurſions to the very gates of Bagdad, doing 
prodigions miſchief wherever he paſſed. The khalif 
therefore ſent againſt him one Jolan with a conſiderable 
army ; he was overthrown, however, with very great 
laughter by the Zenjian, who made himſelf maſter of 
24 of the khalif's largeſt ſhips in the bay of Baſra, put 
4 vaſt number of the inhabitants of Obolla to the ſword, 
and ſcized upon the town. Not content with this, he 
ſet fire to it, and ſoon reduced it to aſhes, the houſes 
moſtly conſiſting of the wood of a certain plane - tree 
called by the Arabians Saj. From thence he marched 
to Abadan, which likewiſe ſurrendered to him. Here 
he found an immenſe treaſure, which enabled him to 

ſſeſs him of the whole diſtrict of Ahwaz. In ſhort, 

is forces being now increaſed to 80,000 ſtrong, moſt 
of the adjacent territories, and even the kbalit's court 
itſelf, were ſtruck with terror. 

In the 257th year of the Hegira, Al Habib conti- 
nued victorious, defcated ſeveral armies {ent againſt him 
by the khalif, reduced the city of Baſrah, and put 
20,000 of the inhabitants to the ſword. The follow- 
ing year, the khalif, ſupported by his brother Al Mo- 
waffek, had formed a deſign of circumſcribing the 
power of the Turkiſh ſoldiery, who had for ſome time 
given law tothe khalifs themſelves. But this year the 
Zenjians made fo rapid a progreſs in Perſia, Arabia, 
and Irak, that he was obliged to ſuſpend the execution 
of his deſign, and even to employ the Turkiſh troops to 
aſſiſt his brother Al Mowaffek in oppoling theſe robbers. 
The firſt of the Khalif's generals who encountered Al 
Habib this year, was defenred in ſeveral engagements, 
and had his army at laſt entirely deſtroyed, After this 
Al Mowaffek and another general named MMo/7ch ad- 
vanced againſt him. In the firſt engagement Moſleh 
being killed - an arrow, the khalif's troops retired ; 
but Al Mowaffek put them afterwards in ſuch a poſture 
of defence, that the enemy durſt not renew the attack. 
Several other ſharp encounters happened this year, in 
which neither party gained great advantage; but, at 
laſt, ſome contagious diſtempers breaking out in Al 
Mowaffek's army, he was obliged to conclude a trace, 
gnd retire to Waſet to refreſh his troops. 

In the 259th year of the Hegira, commencing Nov. 
7th, 872, the war between the khalif and Al Habib ill 
continued. Al Mowaffek, upon his arrival at Bag- 
dad, ſent Mahammed, ſurnamed A Mowalled, with a 
powerful army to act againſt the Zenjians: but he could 
not hinder them from ravaging the province of Ahwaz, 

cut- 
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Bagdzd. cutting off about 50,000 of the khaliſ's ſubjects, and 
— — diſmantling the city of Ahwas ; and notwithſtanding 
the utmoſt efforts of all the khalif's generals, no conſi- 
derable advantages could be gained cither this or the 
4x following year. 

Rebellion In the 261ſt year of the Hegira, beginning October 
in Fars, 16th, 874, Mohammed Ebn Waſel, who had killed the 
Ahwas, and khalif's governor of Fars, and afterwards made himſelf 
Baſra. maſter of that province, had ſeveral engagements with 
Al Habib, but with what ſucceſs is not known. The 
khalif, having been apprized of the ſtate of affairs on 
that ſide, annexed the government of Fars, Ahwas, 
and Baſra, to the prefecture he had given zo Muſa Ebn 
Boga, whom he looked upon as one of the beſt gene- 
rals he had. Muſa, ſoon after his nomination to that 
poſt, ſent Abdalrahman Ebn Moſleh as his deputy to 
Ahwas, giving him as a colleague and aſſiſtant one Ti- 
ſam, a Turk. Mohammed Ebn Waſel, however, refu- 
ſing to obey the orders of Abdalrahman and Tiſam; a 
fierce conflict enſued, in which the latter were defeated, 
and Abdalrahman taken priſoner. After this victory, 
Mohammed advanced againſt Muſa Ebn Boga himſelf ; 
but that general, finding he could not take poſſeſſion of 
his new government without a vaſt effuſion of blood, 
recalled the deputies from their provinces, and made 
the beſt of his way to Sarra Manray. After this, Ya- 
kub Ebn Al Leit, having taken Khoraſan from the 
deſcendants of Thaher, attacked and defeated Moham- 
med Ebn Waſel, ſeizing on his palace, where he found 

a ſum of money amounting to 30, ooo, cc dirkems. 

The next year Yakub Ebn Al Leit being grown for- 
midable by the acquiſition of Ahwas and a conſiderable 
portion of Fars, or at lcaſt the Perſian Irak, declared 
war againſt the khalif, Againſt him Al Motamed diſ- 
patched Al Mowaffck ; who having defeated him with 
prodigious ſlaughter, plundered his camp, and purſued 
him into Khoraſan ; where meeting with no oppolition, 
he entered Niſabur, and releaſed Mahomet the Tha- 
herian, whom Yakub had detained in priſon three 
years. As for Yakub himſelf, he made his eſcape with 
great difficulty, tho” he and his family continued ſeve- 
ral years in poſſeſſion of many of the wag nn he had 
made. This war with Yakub proved a ſcaſonable di- 
verſion in favour of Al Habib, who this year defeated 
all the forces ſent againſt him, and ravaged the diſ- 
trict of Waſet. 

The following year, being the 263d of the Hegira, 
beginning September 24th, 8 76, the khalit's forces, un- 
der the command of Ahmed Ebn Lebuna, gained two 
conſiderable advantages over Al Habib; but being at 
laſt drawn into an ambuſcade, they were almoſt totally 
deſtroyed, their general himſelf making his eſcape with 
the utmoſt difficulty; nor were the khalif's forces able, 
during the courſe of the next year, to make the leaſt 
44 Impreſſion upon theſe rebels. 

Rebellion In the 265th year of the Hegira, beginning Septem- 
in Egypt ber 3d, 873, Ahmed Ebn Tolun rebelled againſt the 
which can-Khalif, and ſet up for himſelf in Egypt. Having al- 
. ſembled a conſiderable force, he marched to Antioch, 
Vrelkcd. and beſieged Sima the governor of Aleppo, and all the 
provinces known among the Arabs, by the name of A. 
Aua ſem in that city. As the belieged found that he 
was rcſolved to carry the place by aſſault, they thought 
fir, after a ſhort defence, to ſubmit, and to put Sima 
into his hands, Ahmed no ſooner had that officer 1n 
Vo. II. 
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his power, than he cauſed him ro be beheaded; afrer Bgdad. 
which he advanced to Aleppo, the gates of which were 
immediately opened unto him. Soon after, he reduced 
Damaſcus, Hems, Hamath, Kinniſrin, and Al Rakka, 

ſituated upon the caſtern bank of the Euphrates. 'Tkis 

rebellion ſo exaſperated Al Motamed, that he cauſed 

Ahmed to be publicly curſed in all the moſques belong- 

ing to Bagdad and Irak; and Ahmed on his part or- 

dered the ſame malediction to be thundered out againſt 

the khalif in all the moſques within his juriſdiction. 

This ycar alſo a detachment of Al Habib's troops pe- 

netrated into Irak, and made themſelves maſters of 

four of the khalif's ſhips laden with corn; then they 
advanced to Al Nomanic, laid the greateſt part of it 

in aſhes, and carried off with them ſeveral of the inha- 

bitants priſoners. After this they poſleſſed themſelves 

of Jarjaraya, where they found many priſoners more, 

and deltroyed all the adjacent territory with fire and , 
ſword. This year there were four independent powers Four inde- 
in the Moſlem dominions, beſides the houſe of Om- pendent 
miyah in Spain; viz. The African Moſlems, or A- Powers — 
glabites, Who had for a long time acted independently; — na 8 
Ahmed in Syria and Egypt; Al Leit in Khoraſan; dominions. 
and Al Habib in Arabia and Irak. 

In the 266th year of the Hegira, beginning Auguſt 
23d, 879, Al Habib reduced Ramhormoz, burnt the 
ſtately moſque there to the ground, put a vaſt num- 
ber of the inhabitans to the ſword, and carried away 

reat numbers, as well as a vaſt quantity of ſpoil.— 6 

his was his laſt ſucceſsful campaign; for the year fol- ,j Habib's 
lowing, Al Mowaffek, attended by his ſon Abul Ab- bad ſucceſs 
bas, having attacked him with a body of 10, oo horſe, aud death. 
and a few infantry, notwithſlanding the vaſt diſparity 
of numbers (Al Habib's army amounting to 100,000 
men),defeated him in ſeveral battles, recovered moſt of 
the towns he had taken, together with an immenſe 
quantity of ſpoil, and releaſed 5000 women that had 
been thrown into priſon by theſe barbarians. After theſe 
victories, Al Mowaffek took poſt before the city of Al 
Mabiya', built by A1 Habib, and the place of his reſi- 
dence, burnt all the ſhips in the harbour ; thoroughly 
pillaged the town; and then entirely diſmantled it, 
After the reduction of this place, in which he found 
immenſe treaſures, Al Mowaffek purſued the flyin 
Zenjians, put ſeveral of their chiefs to the ſword, — 
advanced to Al Mokhtara, a city built by Al Habib, 
As the place was ſtrongly fortified, and Al Habib was 
poſted in its neighbourhood, with an army, according 
to Abu Jaafer Al Tabari, of 300,000 men, Al Mowat- 
fek perceived that the reduction of it would be a mat- 
ter of ſome difficulty. He therefore built a fortreſs op- 
polite to it, where he erected a moſque, and coined 
money. The new city, from its founder, was called 
by the Arabs Al Mowaffekkia, and ſoon rendered con- 
ſiderable by the ſettlement of ſeveral wealthy merchants 
there. The city of Al Mokhtara being reduced to great 
ſtraits was at laſt taken by ſtorm, and given up to be 
plundered by the khalif's troops; after which Al Mow- 
affek defeated the numerons forces of Al Habib in ſuch 
a manner, that they could no more be rallied during 
that campaign, 

The following year, being the 268th of the Hegira, 
Al Mowaffek penetrated again into Al Mabiya', and 
demoliſhed the fortifications which had been raiſed 
ſince its former reduction, though the rebels diſputed 
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every inch of ground. Next year he again attacked Al 
Habib with great bravery ; and would have entirely de- 
feated him, had he not been wounded in the breaſt with 
an arrow, which obliged him to ſound a retreat. Howe- 
ver, as ſoon as he was cured of his wound, Al Mowaf- 
ſek advanced a third time to Al Mabiya', made himſelf 
maſter of that metropolis, threw down the walls that 
had been raiſed, put many of the inhabitants to the 
ſword, and carried a vaſt number of them into _—_— 

The 27th year of the Hegira, commencing July 11th, 
833, proved fatal to the rebel Al Habib, Al Mowat- 
ſek made himſelf a fourth time maſter of Al Mabiya', 
barnt all Habib's palace, ſeized upon his family, and 
ſent them to Sarra Manray. As for the uſurper him- 
ſelf, he had the good fortune to eſcape at this time; but 
being cloſely purſued by Al Mowaffek into the province 
of Ahwas, where the ſhattered remains of his forces 
were entirely defeated, he at laſt fell into the hands of 
the victor, who ordered his head to be cut off, and car- 
ried through a great part of that region which he had 
ſo long diſturbed. By this complete victory Al Mowaf- 
fek obtained the title of A Naſir Lidmilbah, that is, 
the protettor 2 Mahometaniſm. This year alſo died 
Ahmed Ebn Tolan, who had ſcized upon Egypt and 
Syria, as we have already obſerved; and was ſucceed- 
ed by his ſon Khamarawiyah, 

The next year, a bloody engagement happened be- 


the ſultan tween the khalif's forces commanded by Al Mowaffek's 
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ſon, and thoſe of Khamarawiyah, who had made an 
irruption into the Khalif's territories. The battle was 
fonght between Al Ramla and Damaſcas. In the be- 
ginning, Khamarawiyab found himſelf ſo hard preſſed, 
that his men were obliged to give way ; upon which, 
taking for granted that all was loſt, he fled with great 
precipitation, even to the borders of Egypt; but, in 
the mean time, his troops being ignorant of the flight 
of their general, returned to the charge, and gained a 
complete victory. After this, Khamarawiyah, by his 
juſt and mild adminiſtration, ſo gained the affections of 
his ſubjects, that the khalif found it impoſſible to gain 
the leaſt advantage over him. In the 276th year of 
the Hegira, he overthrew one of the khalif's generals 
named Abul Saj, at Al Bathnia near the city of Da- 
maſcus ; after which he advanced to Al Rakka on the 
Euphrates, and made himſelf maſter of that place. 
Having annexed ſeveral large provinces to his former 
dominions, and left ſome of his friends in whom he 
could confide to govern them, he then returned into 
Egypt, the principal part of his empire, which now 
extended from the Euphrates to the borders of Nubia 
and Ethiopia. 

The following year, being the 273th of the Hegira, 
was remarkable for the death of Al Mowaffek. He 
died of the elephantiaſis or leproſy ; and while in his 
laſt illneſs, could not help obſerving, that of 100,000 
men whom he commanded, there was not one ſo miſer- 
able as himſelf. This year is alſo remarkable for the firſt 
diſtarbances raiſed in the Moſlem empire by the Kar- 
matians. The origin of this ſect is not certainly known; 


the Karma- hut the moſt com mon opinion is, that a poor fellow, 


t1ans, 


by ſome called Karmata, came from Khazeſtan to the 
villages near Cufa, and there pretended great ſanctity 
and ſtrictneſs of lite, and that: God had enjoined him 
to pray 50 times a-day ; pretended alſo to invite peo- 
ple to the obedicnce of a certain Imam of the family of 


Mahomet ; and this way of life he continued till he hal Bagdad. 
made a very great party, out of whom he choſe twelve V— 
as his apoſtles to govern the reſt, and to propagate his 
doctrines. He alſo aſſumed the title of prince, and 
obliged every one of his carlicr followers to pay him a 
dinar a- year. But Al Haidam, the governor of that 
rovince, finding men neglected their work, and their 
uſbandry in particular, to ſay thoſe 50 prayers a-day, 
ſeized the fellow, and having put him in priſon, ſwore 
that he ſhould die. This being overheard by a girl 
belonging to the governor, ſhe, out of compaſſion, took 
the key of the dungeon at night from under her ma- 
ſter's head, releaſed the man, and reſtored the key to 
its place while her maſter ſlept. The next morning 
the governor found his priſoner gone; and the accident 
being publicly known, raiſed great admiration ; Kar- 
mata's adherents giving out that God had taken him 
into heaven. After this he appeared in another pro- 
vince, and declared to a great number of people he 
got about him, that it was not in the power of any 
perſon to do him hurt; notwithſtanding which, his cou- 
rage failing him, he retired into Syria, and was never 
heard of any more. After his diſappearance, the ſect 
continued and increaſed ; his diſciples pretending that 
their maſter had manifeſted himſelf to be a true pro- 
phet, and had left them a new law, wherein he had 
changed the ceremonies and form of prayer uſed by the 
Moſlems, &c. From this year, 278, theſe ſectaries 
gave almoſt continual diſturbance to the khalifs and 
their ſubjects, committing great diſorders in Chaldæa, 
Arabia, and Meſopotamia, and at length eſtabliſhed a 
conſiderable principality. 50 
In the 279th year of the Hegira died the khalif Al Sultan of 
Motamed ; and was ſucceeded by Al Motaded, ſon to Egypt '» 
Al Mowaffek. The firſt year of his reign, Al Motaded — , 
demanded in marriage the daughter of Khamarawiyah, e 11..1e 
ſultan, or khalif, in Egypt; which was agreed to by Al X.ote- 
him with the utmoſt joy, and their nuptials were ſo- ed. 
lemnized with great pomp in the 282d year of the 
Hegira. He carried on a war with the Karmatians ; 
but very unſucceſsfully, his forces being defeated with 
2 ughter, and his general Al Abbas taken pri- 
oner. This Kkhalif alſo granted to Harun, ſon to 
Khamarawiyah, the perpetual prefecture of Awaſam 
and Kinniſrin, which he annexcd to that of Egypt and 
Syria, upon condition that he paid him an aunual tri- 
bute of 45,000 dinars. He died in the year of the 
1 289, and was ſucceeded by his fon Al Moc- 
taſi. $1 
This Kkhalif proved a warlike and ſucceſsful prince. Fzypt, &c. 
He gained ſeveral advantages over the Karmatians, but T<covered 
was not able to reduce them. The Turks, however, . 
having invaded the province of Mawarnalnahr, were de- 8 
feated with great ſlaughter; after which, Al Moctaſi 
carried on a ſucceſsful war againſt the Greeks, from 
whom he took Seleucia, After this he invaded Syria 
and Egypt, which provinces he recovered ſrom the 
houſe of Ahmed Ebn Tolun. 72 
The reduction of Egypt happened in the 292d year Diſtreſſed 
of the Hegira, after which the war was renewed with fate of the 
ſucceſs againſt the Grecks and Karmatians, The kha- kÞalil-after 
lif died in the 295th year of the Hegira, after a reign, bis death. 
of about ſix years and a half, He was the laſt of the 
khalifs who made any figure by their warlike exploits. 
His ſucceſſors Al Moktader, Al Kaher, and Al Radi, 
were 
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were ſo diſtreſſed by the Karmatians and numberleſs 
uſurpers who were every day ſtarting up, that by the 
325th year of the Hegira, they had nothing left but 
the city of Bagdad. In the 324th year of the Hegira, 
commencing November 3oth, 935, the khalif Al Kadi, 
finding himſelf diſtreſſed on all tides by uſurpers, and 
having a vizir of no capacity, inſtituted a new office 
ſuperior to that of vizir, which he intitled Emir Al 
Omra, or Commandant of Commandant. This great 
officer was truſted with the management of all military 
aftairs, and had the entire management of the finances 
in 2 much more abſolute and unlimited manner than 


any of the khalif's vizirs ever had. Nay, he officiated 


for the Khalif in the great moſque at Bagdad, and had 
his name mentioned in the public prayers throughout 
the kingdom. In ſhort, the Kkhalif was ſo much under 


the power of this officer, that he could not apply a 
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ſingle dinar to his own uſe without the leave of the E- 
mir Al Omra. In the year 325, the Moſlem empire, 
once ſo great and powerful, was ſhared among the fol- 
lowing uſurpers : 

The cities of Waſet, Baſra, and Cufa, with the reſt 
of the Arabian Irak, were conſidered as the property of 
the Emir Al Omra, though they had been in the be- 
ginning of the year ſeized upon by a rebel called 4 
Baridi, who could not be driven out of them. 

The country of Fars, Farſcſtan, or Perſia, properly 
ſo called, was poſſeſſed by Amado'ddawla Ali Ebn 
Buiya, who reſided in the city of Shiraz. 

Part of the tract denominated A Jebal, together 
with Perſian Irak, which is the mountainous part of 
Perſia, and the country of the ancient Parthians obey- 
ed Rucno'ddawla, the brother of Amado'ddawla, who 
reſided at Iſpaban. The other part of that country 
was poſſeſſed by Waſhmakin the Deylamite, 

Diyar Rabia, Diyar Becr, Diyar Modar, and the 
city of Al Mawſel, or Moſul, acknowledged for their 
ſovereign a race of princes called Hamdanites. 

Egypt and Syria no longer obeyed the khalifs, but 
Mahomet Ebn Taj, who had formerly been appointed 

vernor of theſe provinces. 

Africa and Spain had long been independent. 

Cicily and Crete were governed by princes of their 
OWN, 

The provinces of Khoraſan and Marawalnahr were 


under the dominion of Al Naſr Ebn Ahmed, of the 
.dynaſty of the Sammarians. 


The provinces of Tabreſtan, Jorjan or Georgiana, 
and Mazauderan, had kings of the firſt dynaſty of the 
Deylamites. 

The province of Kerman was occupied by Abu Ali 
Mahomet Ebn Eylia Al Sammani, who had made him- 
ſelf maſter of it a ſhort time before. And, 

Laſtly, the provinces of Yamama and Bahrein, in- 


cluding the diſtrict of Hajr, were in the poſſeſſion of 
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ken by the 
Tartars, 


Abu Thaher the Karmatian. 

Thus the khalifs were deprived of all their dominions, 
and reduced to the rank of ſovereign pontiffs ; in which 
light, though they continued for ſome time to be re- 
garded by the neighbouring princes, yet their power 
never arrived to any height. In this low ſtate the 
khalifs continued till the year of the Hegira 656, com- 

Jonngry 8th, 1258. This year was rendered 
remarkable by the taking of Bagdad by Hulaku the 
Mogul or Tartar; who like wiſe aboliſhed the kbalifat, 
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parting the — 4 
moſt cruel dcath. Theſe diabolical conquerors, after 
they had taken the city, maſſacred, according to cuſ- 
tom a vaſt number of the inhabitants; and after they 
had plundered it, ſet it on fire. The ſpoil they took 
from thence was prodigionſly great, Bagdad being then 
looked upon as the firſt city in the world. 


6 

Bagdad remained in the hands of the Tartars or Hiſtory of 
Moguls to the year of the Hegira 795, of Chriſt 1392, the cit 
when it was taken by Tamerlane from Sultan Ahmed fivce t 
Ebn Weis; who being incapable of making head e. 


againſt Tamerlane's numerous forces, found himſelf ob- 
liged to ſend all his baggage over the Tigris, and 
abandon his capital to the conqueror. He was, how- 
ever, hotly purſued by his enemy's detachments to the 
plain of Karbella, where ſeveral ſkirmiſhes happened, 
and a conſiderable number of men were loſt on both 
ſides. Notwithſtanding this diſaſter, he found means 
to eſcape the fury of his purſuers, took refuge in the 
territories of the Greek emperor, and afterwards re- 
poſſeſſed himſelf of the city of Bagdad. There he re- 
mained till the year of the Hegira 803, when the city 
was taken a ſecond time by Tamerlane ; who neverthe- 
leſs reſtored it to him, and he continued ſovereign of 
the place till driven from thence by Miram Shah. Still, 
however, he found means to return; butinthe81 5th your 
of the Hegira was finally expelled by Kara Yuſef the 
Turkman. The deſcendants of Kara Yuſef continued 
maſters of Bagdad till the year of the Hegira 875, of 
Chriſt 1470, when they were driven out by Uſun Caſ- 
ſun. The family of this prince continued till the year 
of the Hegira 914, of our Lord 1508, when Shah 
Iſhmael, ſurnamed Sufi or Sofi, the firſt prince of the 
royal family reigning in Iran or Perſia, till the dethron- 
ing of the late Shah Hoſcin, made himſelf maſter of 
it, From that time to this Bagdad has continued to 
be a bone of contention between the Turks and Per- 
ſians. It was taken by Soliman ſurnamed the magni- 
ficent, and retaken by Shah Abbas the great, king of 
Perſia : but being at laſt beſieged by Amruth or 

rad IV. with a formidable army, it was finally obliged 
to ſurrender to him in the year 1638 ; ſince which 
time the Perſians have never been able to make them- 
ſclves maſters of it for any length of time. 

The city 
of the Tigris 
merce, that although the climate is exceſſive hot, and 
in other reſpects far from being agreeable, yet the num- 
ber of its inhabitants is computed at 300,000 ; but 
before the plague broke out there, they were ſnppoſed 
to be four times that number. It is governed by a 
baſhaw, whoſe authority extends as far as Courdiſtan. 
The revenues would be immenſe was the government 
mild ; but inſtead thereof, oppreſſion rules here with 
the moſt deſpotic ſway. The baſhaw is continually ex- 
torting money from the poor inhabitants, and none 
ſuffer more than the unfortunate Jews and Chriſtians, 
many of whom are put to the moſt cruel tortures in 
order to force their property from them. This ſeries 
of tyranny and oppreſſion has almoſt entirely drove 
them out of the city, in conſequence of which the 
trade muſt ſuffer very conſiderably, they being gene- 
rally the principal merchants in the place. In the 
months of June, July, and Auguſt, the weather is ſo 
extremely hot, as to oblige the inhabitants to Jive for 
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is large and populous ; and the advantage Its preſent 
is 55 conſiderable, with regard to com- ſtate. 
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Bagdad, theſe months in ſabterraneous apartments, which are 
arched over, to admit the freer circulation of the air. 
The houſes are generally large, built of brick and ce- 
ment, and are arched over; many of the windows are 
made of clegant Venetian glaſs ; the ceilings are moſt- 
ly ornamented with a Kind of chequered work, which 
has generally a noble appearance; moſt of the houſes 
have a court-yard before them, in the middle of which 
is a little plantation of orange trees, &c, that has a very 
pleaſing effect. The foil, which would produce not 
only every conveniency in life, but a}moſt every luxury, 
1s . the natural indolence of the Turks, and the 
many faults in the government of the country, in a 
great meaſure uncoltivated and neglected. The re- 
venues are computed at 125 lacks of piaſtres, or 
1,562, 500 l. ſterling ; but a quarter part of this is not 
collected, owing to the ſlothfulneſs of the Turks, who 
ſuffer the Arabs to plunder them of the remainder. 
This in ſome meaſure accounts for the eruelties and 
extortions that are continually practiſed here. As the 
haſhaw lives in all the ſplendor of a ſovereign prince, 
and maintains a very large army, he could not be able 
to defray his expences, was he not to have recourſe to 
oppreſſion and injuſtice; and he, by his extenſive 
power, acting almoſt independent of the Porte, only 
acknowledging it to bring in a balance from thence 
yearly in his favour, 

The bazars or markets here are large and extenſive ; 
being covered over with arches built of maſonry, and 
divided into different ſtreets, filled with ſhops of all 
kinds of merckandize, to the number of 12,000, E- 
very thing a perſon can have occaſion for may be had 
there, The number of houſes in the city is computed 
at near 89,000; and cach houſe and ſhop pay an an- 
nual tribute to the bathaw, which is calculated to pro- 
duce the ſum of zoo, ooo l. ſterling. Beſides theſe 
immenſe revenues that are collected, the baſhaw pre- 
tends, that by repairs on the fortifications 30,0001. or 
40,0001, are annually expended, when not ſo many 
hundreds are taken out of his coffers for that purpoſe. 
Likewile clearing the river and mending the bridge 
become a charge greater than their income, and pro- 
bably not the value of an Engliſh ſhilling is expended. 
— To ſupport the expence of the ſeraglio, their clothes, 
capariſons of their horſes, and every outward pomp, 
the amount is conſiderable. | 

On the north ſide of the town ſtands the citadel, 
which commands the river; and conſiſts of curtains 
and baſtions, on which ſome very long cannon are 
mounted, with two mortars in each baſtion, placed 
no other beds than the ground, and in very bad 


condition. The carriages of the guns are likewiſe 


ſo unwieldy, and in ſuch a ſhattered condition, that 
from their appearances they would not ſupport one 
firing, but would be ſhaken in pieces. Their ele- 
vations were from 30 to 40 degrees, but they had no 

aoins to level them. There are beſides, a number of 
Dall towers, and Joop-boles for muſquetry, placed at 
certain diſtauces, all well encompaſſed by a ditch of 27 
ſeet deep, which can be filled at any time by the wa- 
ters of the Tigris. The citadel is ſo cloſe to the houſes, 
that it might be caſily taken if poſſeſſion was once 

ained of the town; but an attack made towards the 
fund would not probably be ſucceſsful, as flaices might 
with the greateſt facility be cut into the ditch, and ſo 


overflow the country for miles round; but it is Bagdad. 
ſaid an advantageous attack might be made from the ——— 


water. 

The city, which is fortified by lofty thick walls of 
brick covered with earth, and ſtrengthened by great 
towers much reſembling cavalier baſtions, the whole 
being ſurrounded by a deep ditch, is in the form 
of an irregalar ſquare; but the walls in many places 
are broken down, occaſioned by the diſputes which 
happened on the death of Abdulla Baſha a few years 
ago, when two competitors aroſe in Bagdad for the 
baſhawic, who fonght ſevcral times in the town and 
citadel, and laid great part of it in ruins. In the in- 
terim, the governor of Muſſool and Nineveh being ap- 
pointed Baſhaw by the Porte, came hither with a con- 
ſiderable army, and took poſlefſion of the ſovercignty, 
vanquiſhing his two opponents. Oppoſuc to the city, 
on the other hide of the river, are very extenſive ſub- 
urbs, from whence ſhells might be thrown into the 
town, which would have a dreadful effect on a place fo 
cloſely built. There is a communication beween the 
city and ſuburbs by a bridge of boats; the only kind 
of bridge which that river will admit of, as it is broad 
and deep, and in its ordinary courſe very rapid. At 
certain ſeaſons it ſwells to a prodigious height, and 
overflowing the country occaſions many moraſſes on 
that ſide oppoſite to the city, Among theſe are ſeve- 


ral towns and villages, whoſe inhabitants are ſaid to be 


the ancient Chaldeans : they are of a particular re- 
ligion, which they pretend is that of Seth. The inha- 
bitants of this city are compoſed chiefly of Perſians, 
Armenians, Turks, Arabs, and Jews, which laſt act 
in the capacity of ſchroffs, or bankers, to the merchants, 
The Jews, notwithſtanding the ſevere treatment they 
meet with from the government, are induced to live 
here from a reverence to the prophet Ezekiel, whoſe 
mauſoleum they pretend is a day's journey from the 
city. Belides the Jews who reſide here, there are 
many that come every year out of devotion to viſit the 
prophet's tomb. There are alſo two European gentle- 
men, a Venetian and a Frenchman, with five Romiſh 
prieſts, who are Frenchmen and Italians. Two cha- 
pels are permitted for thoſe of the Romiſh and Greek 
perſuaſions; at the former the five prieſts officiate. In 
the city are ſeveral large beautiful moſques, but into 
which Chriſtians are never ſuffered to enter, if known 
to be ſuch, for fear it ſhould defile them. The Ma- 
hometan women are very richly dreſſed, wearing brace- 
lets on their arms and jewels in their cars: the Ara- 
bian women have the partition between their noſtrils 
bored, wherein they wear rings. 

There are alſo a number of antique buildings. At 
the diſtance of about ten miles ſtand the ruins of 
an ancient tower called the Tower of Nimrod, Whe- 
ther this tower was at firſt of a 2 or round form 
is now difficult to determine; though the former is moſt 
probable, beeauſe all the remaining bricks are placed 
ſquare, and not in the leaſt circular, The bricks are 
all twelve inches ſquare and four and an half thick. 
The cement is of mud or flime, mixed with broken 
reed, as we mix hair with mortar; which ſlime might 
either have been had from one of the great rivers, or 
taken out of one of the ſwamps in the plain, with 
which the country hereabout very much abounds. The 
height of the ruin is 126 feet; the diameter of the 

large ſt 
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is a regular opening of an oval form, The circumfe- 
rence of that part of the tower which remains, and is 
above the rubbiſh, is about 300 feet ; but probably, 
coald the foundation be come at, it would be found of 
far greater extent. The preſent Turks, Jews, and A- 
rabians, are fond of belicving this to be the identical 
ruin of the ancient tower of Babel, for which they aſ- 
ſign a varicty of reaſons ; but all fo void of the appear- 
ance of truth, that to ſet abont confuting them would 
be loſing time in trifles. It appears to have been a 
beacon or watch-tower, to give notice of the approach 
of an enemy : or perhaps was uſed as an obſervatory 
to inſpect the various motions of the heavenly bodies; 
which ſcience was ſo much cultivated among the an- 
cient inhabitants of this country, that even the Gre- 
cians, though deſirous of being eſteemed the inventors 
of all arts and ſciences, could never deny the Babylo- 
nians the honour of having laid the foundations of 
aſtronomy, 

BAGGAGE, in military affairs, denotes the clothes, 
tents, utenſils of divers forts, proviſions, and other ne- 
ceſſaries belonging to the army. 

Before a march, the waggons with the baggage are 
marſhaJled according to the rank which the ſeveral re- 
2 bear in the army; being ſometimes ordered to 

ollow the reſpective columns of the army, ſometimes 
to follow the artillery, and ſometimes to form a column 
by themſelves. The general's baggage marches firit ; 
and each waggon has a flag, ſhowing the regiment to 
which it belongs. 

Packing up the BAGGAGE, vaſa colligere, was a term 
among the Romans, for preparing to go to war, or to 
be ready for an expedition. 

The Romans diſtinguiſhed two ſorts of baggage ; a 
| hugo? and _ The leſſer was carried by the ſoldier on 

is back, and called /arcina ; conſiſting of the things 
moſt neceſſary to life, and which he could not do with- 
out. Hence colligere ſarcinas, packing up the baggage, 
is uſed for decamping, caſtra movere. The greater aud 
heavier was carried on horſes and vehicles, and called 
onera. Hence onera vehiculorum, ſarcinæ hominum. 
The baggage-horſes were denominated ſagmentarii 
equi, 

The Roman ſoldiers in their marches were heavy 
loaden; inſomuch, that they were called by way of jeſt 
muli mariani, and ærumnæ. They had four ſorts of 
luggage, which they never went without, viz. corn, or 
buccellatum, utenſils, valli, and arms. Cicero obſerves, 
that they uſed to carry with them above half a month's 
proviſions ; and we have inſtances in Livy, where they 
carried proviſions for a whole month. Their utenſils 
comprehended thoſe proper for gathering fuel, dreſſing 
their meat, and even for fortification or intrenchinent ; 
and what is more, a chain for binding captives. For 
arms, the foot carried a ſpear, ſhield, ſaw, baſket, ru- 
trum, hatchet, lorum, falx, &c. Alſo ſtakes or pales, 
valli, for the ſudden fortifying a camp; ſometimes ſe- 
ven or even twelve of theſe pales were carried by each 
man, though generally, as Polybius tells us, only three 
or four. On the Trajan column we ſee ſoldiers repre- 
ſented with this fardle of corn, utenſils, pales, &c. ga- 
thered into a bundle and laid on their ſhoulders. Thus 
wured to labour, they grew ſtrong, and able to under- 
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go any fati 
never tired them, or pat them out of breath. In aſter- 
times, when diſcipline grew flack, this luggage was 
thrown on carriages and porters ſhoulders, 

The Macedonians were not Jeſs inured to hardſhip 
than the Romans ; when Philip firſt formed an army, 
he forbid all uſe of carriages; yet, with all their load, 
they would march, in a ſummer's day, 20 miles in mi- 
litary rank. 

BAGLANA, or BuGLANAa, a province of the king- 
dom of Dekkau in the Mogul's empire. It is bonnded 
on the north and caſt by Guzerat and Ballagat ; and 
on the ſouth and weſt by that part of Viziapur called 
Konhan, belonging to the Marattas. It ends in a point 
at the ſea-coaſt between Daman and Balſora, and is the 
leaſt province in the Kingdom. The Portugueſe terri- 
tories begin in this province at the port Daman, 21 
leagues fouth of Surat; and run along the coaſt 
Baſſaim, Bombay, aud Chawl, to Dabul, almonſt 50 
leagues to the north of Goa. 

BAGLIVI (George), a moſt illuſtrious phyſician 
of Italy, was a native of Apulia, and born about the 
year 1668, He ſtudied at Padua, where he became 
doctor; and then went to Rome, where he was choſen 
profeſſor of anatomy. He was a man of moſt uncom- 
mon force of underſtanding, of which he gave ample 
proofs in many curious and accurate productions, phi- 
loſophical as well as medicinal. He died at Rome 
1706, in the flower of his age, and when he was no 
more than 38. A collection of his works were printed 
firſt in 1710, quarto ; and have ſince been reprinted, 
in the ſame ſize, at various places. His Praxis Medi- 
ca, and De Fibra Matricis, are the principal pieces. 
He wrote a Diſſertation upon the Anatomy, Bite, and 
Effects, of the Tarantula, which is the production of 
his country ; and pave a particular account of the 
earthquake at Rome and the adjacent cities in 1703. 
His works are all in Latin. 

BAGNAGAR, a town of Aſia, in the dominions 


of the Great Mogul, and capital of the kingdom of 


Golconda in the peninſula on this fide the Ganges. 
The inhabitants within the town are the better ſort ; 
the merchants and meaner people inhabiting the ſub- 
urbs, which is three miles long. It is chiefly re- 
markable for a magnificent reſervoir of water, ſur- 
rounded with a colonnade ſupported by arches, It js 
ſeated on the river Newa, in E. Long. 96. Oo. N. Lat. 
I5. 30. 

BAGNARA, a ſea-port town of Italy in the 
kingdom of Naples, in the farther Calabria, with the 
title of a duchy. E. Long. 16, 8. N. Lat. 38. 15. 

BAGNAREA, a town of Italy in St Peter's pa- 
trimony, and in the territory of Orvieta, with a biſhop's 
ſce, E. Long. 12. 10. N. Lat. 42. 36. 

BAGNERES, a town of France in Gaſcony, and 
in the county of Bigorre, ſo called from its mineral 
waters. It is ſeated on the river Adour, in E. Long. 
O. 12. N. Lat, 43. 3. 

BAGNIALACK, a Jarge town of Turkey in Eu- 
rope, in the province of Boſnia. E. Long. 18. 10. 
N. Lat. 44. o. 

BAGNIO, an Italian word, ſignifying a bath. We 
uſe it for a houſe with conveniences ſor bathing, cup- 
ping, ſweating, and otherwiſe cleanſing the body ; 
and ſometimes for worſe purpoſes, In Turkey it is be- 

come: 


e in battle ; the greateſt hear of which Paplaca 


gnio. 
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Dagnola come 2 general name for the priſons where the ſlaves 


! 


are incloſed, it being uſual in theſe priſons to have baths. 

BAGNOLAS, a town of Lower Languedoc in 
France, It has a very handſome ſquare, and two 
ſountains which riſe in the middle of the town; the 
waters of which, being received in a baſon, are con- 
veyed by a canal out of town, and from thence to the 
lands about it. E. Long. 4. 43. N. Lat. 44. 10. 

BAGNOLIANS, or BacxoLanses, in chorch- 
hiſtory, a ſect of heretics, who in reality were Mani- 
chees, though they ſomewhat diſguiſed their errors. 
They rejected the Old Teſtament and part of the 
New ; held the world to be eternal ; and affirmed that 
God did not create the ſoul when he infuſcd it into 
the body. 

BAGOI, among the ancient Perſians, were the 
ſame with thoſe called by the Latins ſpadones, viz. a 
ſpecies of eunuchs, in whom the canal of the penis 
was ſo contorted by a tight vinculum, that they could 
not emit the ſemen. 

BAG-PIPE, a muſical inſtrument, of the wind 
kind, chiefly uſed in Scotland and Ireland. The pe- 
culiarity of the bag-pipe, and from which it takes its 
name, is, that the air which blows it is collected in- 
to a leathern bag, from whence it is preſſed out by 
the arm into the pipes. Theſe pipes conſiſt of a baſs, 
and tenor or rather treble ; and are different according 
to the ſpecies of the pipe. The baſs part is called the 
drone, and the tenor or treble part the chanter. In all 
the ſpecies, the baſs never varies from its uniform note, 
and therefore very deſervedly gets the name of drone ; 
and the compaſs of the chanter is likewiſe very limit- 
ed. There is a conſiderable difference between the 
Highland and Lowland bag-pipe of Scotland ; the 
former — 1 wich the mouth, and the latter 
with a ſmall bellows : though this difference is not eſ- 
ſential, every ſpecies of bag-pipe being capable, by a 
proper conſtruction of the reeds, of producing muſic 
either with the mouth or bellows. The following are 
the ſpecies of bag-pipes moſt commonly known in 
Britain, 

1. The Jri/þ Pipe. This is the ſofteſt, and in ſome 
reſpects the moſt melodious of any, ſo that muſic- 
books have been publiſhed with directions how to play 
on it, The chanter, like that of all the reſt, has eight 
holes like the Engliſh flate, and is played on by open- 
ing and ſhutting the holes as occaſion requires ; the 
baſs conſiſts of two ſhort drones, and a long one. The 
loweſt note of the chanter is D on the German flute, 
being the open note on the counter-ſtring of a vio- 
lin ; the ſmall drone (one of them commonly being 
{topped up) is tuned in uniſon with the note above 
this, and the large one to an octave below; ſo that a 

reat length is required in order to produce ſuch a 
Fo note, on which acconnt the drone hath ſometimes 
two or three turns. The inſtrument is tuned 
TOE or ſhortening the drone till it ſounds the 
note deſired. | 

2. The Highland Bag-Pipe. This conſiſts of a 
chanter and two ſhort drones, which ſound in uniſon 
the loweſt note of the chanter except one. This is ex- 
ceedingly loud, and almoſt deafening if played in a 
room ; and is therefore moſtly uſed in the fields, for 
marches, &c. It requires a prodigious blaſt tro ſound 
it ; ſo that thoſe unaccuſtomed to it cannot imagine 
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how Highland pipers can continue to play for hours Bag-pipe. 
together, as they are often known to do. For the 
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ſame reaſon, thoſe who uſe the inſtrument are obliged 
either io ſtand on their feet or walk when they play. 
This inſtrament hath but nine notes; its ſcale, bowever, 
hath not yet been reduced to a regular ſtandard by com- 
paring it with that of other inſtruments, fo that we can 
ſay nothing about its compaſs. Thoſe who are beſt 
acquainted with it, however, affirm that it plays only 
the natural notes, without being capable of variation 
by flats or ſharps. 

3. The Scots Lowland Pipe. This is likewiſe a very 
loud inftrament, though leſs ſo than the former. It is 
blown with bellows, and hath a baſs like the Iriſh 
pipe. This ſpecies is different from all the reſt, as it 
cannot play the natural notes, but hath F and C 
ſharp. The loweſt note of a good bag-pipe of this 
Kind is uniſon with C ſharp on the tenor of a violin 
tuned concert- pitch; and as it hath but nine notes, the 
higheſt is D in alt. From this peculiar conſtruction, 
the Highland and Lowland bag-pipes play two ſpecies 
of muſic eſſentially different from one another, as each 
of them alſo is from every other ſpecies of mulic in the 
world. Hence theſe two ſpecies of bag-pipes deſerve 
notice as curioſities ; for the muſic which they play is 
accompanied with ſuch peculiar ornaments, or what 
are intended as ſuch, as neither violin, nor even organ, 
can imitate, but in a very imperfe& manner. 

This kind of bag-pipe was formerly very much 
uſed in Scotland at weddings and other feſtivals : be- 
ing indeed extremely well cAculated for playing that 
223 ſpecies of Scots muſic called ree/s. It has 

n often a matter of ſurpriſe how this was poſſible, as 
the inſtroment has only a compaſs of nine or ten notes 
at the utmoſt, and which cannot be varied as in other 
inſtruments. In this reſpect, however, it has a very 
great compaſs, and will play an inconceivable variety 
of tunes. As its notes are naturally fo high, there is 
ſcarce any one tune but what is naturally tranſpoſed by 
it, ſo that what would be a flat note on the key pro- 
per for the violin, may be a ſharp one on the bag- pipe; 
and though the latter cannot play any flat note, it may 
nevertheleſs in this manner play tunes which on other 
inſtruments would be flat, to as great perfection as 
theſe inſtruments themſelves. 

4. The Small Pipe, This is remakable for its ſmall- 
neſs, the chanter not exceeding eight inches in length; 
for which reaſon, the holes are ſo near each other, that 
it is with difficulty they can be cloſed. This hath only 
eight notes, the lower end of the chanter being com- 
monly ſtopped. The reaſon of this is, to prevent the 
ſlurring of all the notes, which is unavoidable in the 
other ſpecies ; ſo that in the hands of a bad player they 
become the moſt ſhocking andunintelligibleinſtraments 
imaginable: but this, by having the lower hole cloſed, 
and alſo by the peculiar way in which the notes are cx- 
preſſed, plays all its tunes in the way called by the Ita- 
lians ſtaccato, and cannot ſlur at all. It hath no ſpecies 
of muſic peculiar to itſelf ; and can play nothing which 
cannot be much better done upon other inſtruments ; 
though it is ſurpriſing what vollubility ſome performers 


on this inſtrament will diſplay, and bow much they will 
overcome the natural diſadvantages of it. Some of this 
ſpecies, inſtead of having drones like the others, have 

cir baſs parts conſiſting of a winding cavity in a __ 
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Bag - pipe. of ſhort caſe, and are tuned by opening theſe to a cer- 
uin degree by means of ſliding covers; from which 


contrivance they are called ſhutile-· pipes. Beſides theſe, 
there are a variety of others, called Italian, German, 
Organ, &c. bag · pipes, which have nothing ditferent in 
their conſtruction from thoſe above deſcribed, nor any 
good quality to recommend them. 

As io the origin of bag- pipe muſic, ſome are of opi- 
nion that it is to be derived from che Danes; but Mr 


Pennant thinks differently, and gives the following 


Foyage to 


the Hebrides, Lowland bag-pipes above deſcribe 


p- 302. 


Melvini 
Topogr. 
dcotiæ. 


reaſons for deriving it from Italy. 
« Neither of theſe ne ſeries) w Highland and 
d) were the inven- 
tion of the Danes, or, as is commonly ſuppoſed, of any 
of the northern nations; for their ancient writers prove 
them to have been animated by the c/angor tubarum. 
Notwithſtanding they have had their foeck-pipe long 
amongſt them, as their old ſongs prove, yet we cannot 
allow them the honour of inventing this melodious in- 
ſtrument ; but muſt aſſert, that they borrowed it from 
the invaded Caledonians. We muſt till go farther, and 
deprive even that ancient race of the credit; and de- 
Tive its origin from the mild climate of Italy, perhaps 
from Greece. 

« There is now in Rome a moſt beautiful bas relievo, 
a Grecian ſculpture of the higheſt antiquity, of a bag- 

iper playing on his inſtrument, exactly like a modern 
Highlander. The Greeks had their Arne, or in- 
ſtrument, compoſed of a pipe and blown-up ſkin: the 
Romans in all probability borrowed it from them, and 
introduced it among their ſwains, who ſtill uſe it under 
the names of piva and cornu-muſa. 

«« That maſter of muſic, Nero, uſed one; and had 
not the empire been ſo ſuddenly deprived of that great 
artiſt, he would (as he graciouſly declared his inten- 
tion, have treated the people with a concert, and, a- 
mong other curious inſtruments, would have introduced 
the utricularius or bag-pipe. Nero periſhed ; but the 
figure of the inſtrument is preſerved on one of his coins, 
byt highly improved by that great maſter: it has the 
bag and two of the vulgar pipes; but was blown with 


a bellows like an organ, and had on one fide a row of 


nine unequal pipes reſembling the ſyrinx of the god 
Pan. The bag-pipe, in the unimproved ſtate, is alſo 
repreſented in an ancient ſculpture ; and appears to have 
had two long pipes or drones, and a ſingle ſhort pipe 
for the fingers. Tradition ſays, that the kind played 
on by the mouth was introduced by the Danes: as 
theirs was wind-malic, we will admit that they might 
have made improvement ; but more we cannot allow : 
they were ſkilled in the nſe of the trampet; the High- 
landers in the piohb, or bag-pipe, 


Non tuba in uſu illis, conjecta at tibia in utrum 
Dat belli ſignum, et martem vocat horrida in arma'*,” 


The bag-pipe appears to have been an inſtrument of 
great antiquity in Ireland, though it 1s uncertain 
whence they derived it. Mr Pennant, by means of 
an antique ſound at Richborough in Kent, has deter- 
mined — the bag- pipe was introduced at a very earl 
period into Britain; whence it is probable that bot 
Iriſh and Danes might borrow the inſtrument from the 
Calcdonians, with whom they had ſuch frequent inter- 
courſe. Ariſtides 1 informs us, that it 


prevailed in the Highlands in very early ages; and in- 
2 
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deed the 


nion highly probable. The attachment of that people 


to their muſic called pibrachs is almoſt incredible, and Bahama. 


on ſome occaſions is ſaid to have produced effects little 
leſs marvellous than thoſe aſcribed to the ancient mu- 
ſic. At the battle of Quebec in 1760, while the Bri- 
tiſh troops were retreating in great diſorder, the gene- 
ral complained to a field-officer in Fraſer's regiment of 
the bad behaviour of his corps. Sir (ſaid he with 
ſome warmth), 5 did very wrong in forbidding the 
pipers to play this morning; nothing encourages the 
Highlanders ſo much in the day of action. Nay, even 
now they would be of uſe.” —** Let them blow like 
the devil, then (replies the general), if it will bring 
back the men.” The pipers were then ordered to play 
a fayourite martial air; and the Highlanders, the mo- 
ment they heard the muſic, returned and formed with 
alacrity in the rear, In the late war in India, Sir E 
Coote, aware of the atiachment of the Highlanders 
to their favourite inftrument, gave them L. 50 to buy 
a pair of bag-pipes after the battle of Porto Nuovo. 

Formerly there was a kind of college in the iſland 
of Skie where the Highland bag-pipe was taught ; the 
teachers making uſe of pins ſtuck into the ground in- 
ſtead of mulical notes. This college, however, has been 
for ſome tjme entirely diſſolved, and the uſe of the High- 
land pipe became much leſs general than before. At 
laſt a ſociety of gentlemen, thinking it perhaps impo- 
litic to allow the ancient martial muſic of the country 
to decline, reſolved to revive it by giving an annual 
prize to the beſt peſormers on the inſtrument. Theſe 
competitions were firſt held at Falkirk, but for a good 
number of years at Edinburgh; where the only ſur- 
viving member of the ancient college of Skie is now 
prof or of bag-pipe muſic, 

e Lowland pipe, as has been already obſerved 
is an inſtrument eſſentially different from the Highland 
pipe ; it was reformed and the muſic improved by 
George Mackie, who is ſaid to have attended the col- 
lege of Skie ſeven years, He had before been the 
beſt performer on that inſtrument in that part of the 
country where he lived; but, while attending the col- 
lege at Skie, he adapted the graces of the Highland 
muſic to the Lowland pipe. Upon his return, he was 
heard with aſtonithment and admiration ; but unJuckily, 
not being able to commit his improvements to writing, 
and indeed the nature of the inſtrument ſcarce admit- 
ting of it, the knowledge of this kind of muſic hath 
continued to decay ever ſince, and will probably ſoon 
wear out altogether, What contributes much to this 
is, that the bag-pipers, not content with the natural nine 
notes which their inſtrument can play eaſily, force it 
to play tunes requiring higher notes, which diſorders 
the whole inſtrument in ſuch a manner as to produce 
the moſt horrid diſcords; and this practice brings, 
though undeſervedly, the inſtrument itſelf into con- 
tempt. 

BAGUETTE, in architecture, a ſmall round mould- 
ing, leſs than an aſtragal, and ſo called from the reſem- 
blance it bears to a ring. 

BAHAMA, or Lucaya, IsL.Anps, are the caſter- 
moſt of the Antilles, lying in the Atlantic ocean. They 
are ſituated to the ſouth of Carolina, between 22 and 
27 degrees N. Lat. and 73 and 81 degrees W. Long. 
They extend along the coaſt of Florida quite down 

the 


nius of the people ſeems to render the opi- Bag-pipe 


Daham 
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Beharen. 
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the iſle of Cuba, and are ſaid to be 500 in number, 
ſome of them only mere rocks ; but twelve of them 
are large, fertile, and in nothing different from the foil 
of Carolina: all are, however, uninhabited except 
Providence, which is 200 miles caſt of the Floridas; 
though ſome others are larger and more fertile, on 
which the Engliſh have plantations. Between them 
and the continent of Florida is the gulf of Bahama, 
or Florida, through which the Spaniſh galeons fail in 
their paſſage to Europe. | 

Theſe iſlands were the firſt fruits of Columbus's diſ- 
coveries ; but they were not known to the Engliſh till 
1667, when Captain Seyle, being driven among them 
in his paſſage to Carolina, gave his name to one of 
them ; and being a ſecond time driven upon it, gave 
it the name of Providence, The Engliſh, obſerving 
the advantageous ſituation of theſe iilands for __ a 
check on the French and Spaniards, attempred to fet- 
tle them in the reign of Charles II. Some unlucky 
accidents prevented this ſettlement from being of any 
advantage ; and the ifle of Providence became an har- 
bour for the baccancers or pirates, who for a long 
time infeſted the American navigation. This obliged 
the government in 1918 to ſend oat Captain Woodes 
Ropers with a fleet to diſlodge the pirates, and for 
nite a ſettlement. This the captain effected; a 
fort was erected, and an independent company was 
ſtationed in the iſland, Ever ſince this laſt ſettlement 
theſe iſlands have been improving, though they advance 
but ſlowly. In time of war, people gain confiderably 
by the prizes condemned there ; and at all times by 
the wrecks which are frequent in this labyrinth of 
rocks and ſhelves, The Spaniards and Americans 
captured theſe iſlands during the laſt war ; but they 
were retaken by a detachment from St Auguſtine A- 
pril 7, 1733. 

BAHAR, or Barks, in commerce, weights uſed 
in ſeveral places in the Eaſt Indies. 
There are two of theſe weights; one the great ba- 
har, with which they weigh pepper, cloves, nutmegs, 
ginger, &c. and contains 550 pounds of Portugal, or 
about 524 Ib. 9 oz. averdupois weight. With the 
little bahar, they weigh quickſilver, vermilion, ivory, 
tilk, ons It contains about 437 Ib. 9 oz. avoirdupois 
weight. 

BAHAR EN, an iſland in the Perſian gulf, ſitugted 
in E. Long. 50. o. N. Lat. 26. 0. This iſland is 


chiefly remarkable for its pearl-fiſhery, and has often 
It fell with Ormus under the 


changed its maſters, 
dominion of the Portugneſe, was again reſtored to 
Perſia by Thamas Khouli Kan ; and after his death 
the confuſion into which his empire was thrown, gave 
an opportunity to an enterprizing and ambitious Arab 
of taking poſſeſſion of the iſland, where he ſtill main- 
tains his authority, Baharen was famous for its pearl- 
filhery even at the time when pearls were found at 
Ormus, Karek, Kaſhy, and other places in the Per- 
ſian gulf; but it is now become of much greater con- 
ſequence; all the other banks having been exhauſted, 
while this has ſuffered no ſenſible — The 


time of fiſhing begins in April, and ends in October. 

It is confined to a tract four or five leagues in breadth. 

The pearls taken at Baharen, though not ſo white as 

thoſe of Ceylon or Japan, are much larger than thoſe 

of the former place, and more regularly ſhaped than 
I 
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thoſe of the latter. They have a yellowiſh colour; but 
have alſo this good quality, that they preſerve their 

olden hae, whereas the whiter kind loſe much of their 
faire by keeping, eſpecially in hot countries. The 
annual revenue from the Baharen pearl-fiſnery is com- 
puted at about L. 157, 5c. The greateſt part of the 
pearls that are uneven, are carried to Conſtantinople 
and other parts of Turkey, where the larger go to com- 
poſe ornaments for head-dreſſes, and the ſmaller are 
uſcd in embroideries. The perfect pearls muſt be re- 
ſcrved for Surat, whence they are diſtributed through 
all Indoſtan, 

BAHI, a province of Lucon or Manila, one of the 
Philippine iſlands in the Eaſt Indies, belonging to the 
Spaniards. It is remarkable for producing excellent 
betel, which the inhabitants, Spaniards as well as na- 
tives, perpetually chew from morning till night. It is 
alſo the place where moſt of the ſhips are built, But 
the natives ſuffer much from this work ; ſeveral hun- 
dreds of them being conſtantly employed in it, on the 
mountains, or at the port of Cavite. The king allows 
theſe labourers a piece- of- eight per month, with a ſuf- 
ficient quantity of rice. The whole province contains 
about 6000 tributary natives. 

BAHIA, DE Topos Los SANCTOS, a province © 
Braſil in South America, belonging to the Portugueſe, 
and the richeſt in the whole country ; but unhappily 
the air and climate do not correſpond with other natu- 
ral advantages: yet ſo fertile is the province in ſugar 
and other commercial articles, that the Portugueſe 
flock hither not only as it is the ſeat of affluence, but 
alſo of pleaſure and grandeur, The capita], called 
St Salvador, or Cividad de Bachia, is populous, mag- 
nificent, and beyond compariſon the moſt gay and opu- 
lent city in Braſil. It ſtands on a bay in S. Lat. 12. 17. 
is ſtrong by nature, well fortified, and always detend- 
ed by a numerous garriſon, It contains 12, 0 or 
14,c00 Portugeſe, and about three times as man 
negroes, beſides pcople of different nations who chooſe 
to reſide in that city. 

BAHIR, a Hebrew term ſignifying famous or il. 
luſtrious; but particularly uſed for a book of the Jews, 
treating of the profound myſteries of the caballa, being 
the moſt ancient of the Rabinical works. 

BAHUS, a ſtrong town of Sweden, and capital of 
a government of the ſame name, ſeated on a rock in a 
ſmall ifland, in E. Long. 11. 10. N. Lat. 57. 52. 

BAJA, BayJan, or BEG14, a town of the king- 
dom of Tunis in Africa, ſuppoſed to be the ancient 
Vacca of Salluſt, and Oppidum e of Pliny. It 
was formerly, and {till continues to be, a place of great 
trade, and the chief market of the kingdom for corn ; of 
which the adjacent territories produce ſuch abundance, 
that they can ſupply more than the whole kingdom 
with it; and the Tuneſians ſay, that if there was in the 
kingdom ſuch another town as this for plenty of corn, 
it would become as cheap as ſand, Here is alſo a great 
annnal fair, to which the moſt diſtant Arabian tribes 
reſort with their families and flocks. 1 
all this, however, the inhabitants are very poor, an 
great part of the land about the town remains uncul- 
tivated, through the crue] exactions of the government, 
and the frequent incurſions of the Arabs who are very 
powerful in theſe parts. The town ſtands on the de- 
clivity of a hill on the road to Conſtantina, about 10 

leagues 


Bak 
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es from the northern coaſt, and 36 ſouth-weſt from 
Tunis ; and hath the convenience of being well water- 
cd. On the higheſt part is a citadel that commands the 
whole place, but is now of no great ſtrength. The 
walls were raiſed out of the ruins of the ancient Vacca, 
and have ſome ancient inſcriptions. 

BAA, a populous town of Hungary, ſeated on the 
Danube, in E. Long. 19. 50. N. Lat. 46. 40. 

BALKE, an ancient village of Campania in Italy, 
between the promontory of Miſenum and Puteoli, on 
the Sinus Baianus : famous for its natural hot baths, 
which ſerved the wealthicr Romans for the purpoſes 
both of medicine and pleaſure. —The variety of thoſe 
baths, the ſoftneſs of its climate, and the beauty of its 
landſcape, captivated the minds of opulent nobles, 
whoſe paſſion for bathing knew no bounds. Abun- 
nance of linen, and diſaſe of ointments, render the 
practice leſs neceſſary in modern life; but the ancients 
performed no exerciſe, engaged in no ſtudy, without 
previous ablutions, which at Rome required an enor- 
mons expence in aqueducts, ſtoves, and attendants: a place 
therefore, where waters naturally heated to every degree 
of warmth bubbled ſpontaneouſly out of the ground, 
in the pleaſanteſt of all ſituations, was ſuch a treaſure 
as could not be overlooked. Baiæ was this place in 
the higheſt perfection; its eaſy communication with 
Rome was alſo a point of great weight. Hither at 
firſt retired for a temporary relaxation the mighty ru- 
lers of the world, to ſtring anew their nerves and re- 
vive their ſpirits, fatigued with bloody campaigns and 
civil conteſts. Their habitations were {mall and modeſt : 
but ſoon increaſing luxury added palace to palace with 
ſuch expedition and ſumptuoſity, that ground was want- 
ing for the vaſt demand: enterpriſing architects, ſup- 
ported by infinite wealth, carried their foundations in- 
to the ſea, and drove that element back from its ancient 
limits: it has ſince taken ample revenge, and recover- 
ed mach more than it ever loſt. From being a place 
of reſort for a ſeaſon, Baiæ now grew up to a perma- 
nent city: whoever found himſelf diſqualified by age, 
or infirmity, for ſuſtaining any longer an active part on 
the political theatre; whoever, from an indolent diſ- 
poſition, ſought a place where the pleaſures of a town 
were combined with the ſweets of a rural life ; who- 
ever wiſhed to withdraw from the dangerous neigh- 
bourbood of a court, and the baneful eye of informers 
flocked hither, to enjoy life untainted with fear and 
trouble. Such affluence of wealthy inhabitants ren- 
dered Baiæ as much a miracle of art as it was before 
of nature; its ſplendor may be inferred from its in- 
numerable ruins, heaps of marbles, moſaics, ſtucco, 
and other precious fragments of taſte. It flouriſhed in 
full glory down to to the days of Theodoric the Goth, 
bat the deſtruction of theſe enchanted palaces followed 
quickly upon the irruption of the northern conquerors, 
who overturned the Roman ſyſtem, ſacked and burnt 
all before them, and deſtroyed or diſperſed the whole 
race of nobility. Loſs of fortune left the Romans neither 
the means, nor indeed the thought, of ſupporting 
ſich expenſive eſtabliſhments, which can only be en- 
joyed in perfection during peace and proſperity. No 
ſooner had opulence withdrawn her hand, than the 
unbridled ſca ruſhed back upon its old domain; moles 
and batireſſes were torn aſunder and waſhed away; 
whole promontories, with the proud towers that once 
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headlong into the deep, where, many feet below the 
ſurface, pavements of ſtreets, foundations of houſes, and 
maſſes of walls may ſtill be deſcried. Internal commo- 
tions of the earth contributed alſo largely to this general 
devaſtation; mephitic vapours and ſtagnated waters 
have converted this favourite ſeat of health into the den 
of peſtilence, at leaſt during the eſtival heats : yet Baiæ 
in its ruined ſtate, and ſtripped of all its ornaments, 
ſtill preſents many beautiful and ſtriking ſubjects for 
the pencil, E. Long. 14. 45. N. Lat. 41. 6. 

BAJADOR, a cape on the weſt coaſt of Africa, 
ſouth of the Canary Iſlands. W. Long. 15. 20. N, 
Lat. 27. o. 

BAIANUS SINUS, a bay fo called from Baie, 
(Suetonius); Portus Baiarum, (Pliny) ; which was 
3 by Auguſtus, by giving entrance to the ſea 
into the Lacus Lucrinus, and Averni, ordering it to 
be called Portus Julius apud Baias, (Suetonius). We 
alſo read Baianus Lacus in Tacitus, which ſome inter- 
pret the Lucrinus, The modern name is Colfo di Poz- 
zuolo, From the higheſt point that forms the bay, a 
large caſtle commands the road, where foreign ſhips of 
war uſually ride at anchor, the harbour of Naples not 
being ſpacious enough for the reception of a fleet: here 
they enjoy good ſheltering, watering, and victualing; 
but in ſummer riſk the health of their crews, on ac- 
count of the unwholeſomeneſs of the air. 

BAJAZET I. ſultan of the Turks, a renowned 
warrior, but a tyrant, was conquered by Tamerlane, 
and expoſed by him in an iron cage: the fate he had 
deſtined (it is ſaid) for his adverſary if he had been 
the victor, 

The iron cage, however, ſo long and fo often re- 
peated as a moral leſſon, has been rejected as a fable 
by modern writers, who ſmile at the vulgar credulity. 
They appeal to the Perſian hiſtory of Sherefeddin Ali, 
of which a French verſion has been given, and from 
which Mr Gibbon has collected the following more 
ſpecious narrative of this memorable trauſaction. No 

ooner was Timour informed that the captive Ottoman 

was at the door of his tent, than he graciouſly ſtepped 
forwards to receive him, ſeated him by his fide, and 
mingled with juſt reproaches a ſoothing pity for his 
rank and misfortune. Alas!“ ſaid = Emperor, 
* the decree of fate is now accompliſhed by your own 
fault: it is the web which you have woven ; the thorns 
of the tree which yourſelf have planted, I wiſhed to 
ſpare, and even to aſſiſt, the champion of the Moſ- 
lems: you braved our threats, you deſpiſed our friend- 
ſhip; you forced us to enter your kingdom with our 
invincible armies. Behold the event. Had yon van- 
2 I am not ignorant of the fate which you re- 
erved for myſelf and my troops. But I diſdain to re- 

taliate: your life and honour are ſecure; and I ſhall 
expreſs my gratitude to God by my clemency to man.” 
The royal captive ſhowed ſome ſigns of repentance, 
accepted the humiliation of a robe of honour, and em- 
braced with tears his ſon Mouſa, who at his requeſt 
was ſonght and found among the captives of the field. 
The Ottoman princes were lodged in a ſplendid pa- 
vilion ; and the reſpect of the guards could be ſurpaſſed 
only by their vigilance. On the arrival of the haram 
from Bovrſa, Timour reſtored the queen Deſpina and 
her daughter to their father and huſband ; but he pi- 
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Bajazet, ouſly required, that the Servian 
Baikal, hitherto been indulged in the profeſſion of Chriſtanity, 
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ſnould embrace without delay the religion of the 
prophet. In the feaſt of victory, to which Bajazet 
was invited, the Mogul Emperor placed a crown on 
his head and a ſceptre in his hand, with a folemn 
aſſrrance of reſtoring him with an increaſe of glory to 
the throne of his anceſtors, But the etfe4t of this 
promiſe was diſappointed by the ſultan's untimely 
death: amidſt the care of the moſt ſkilful phyſicians, 
he expired of an apoplexy at Akſhehr, the Antioch 
of Piſidia, about nine months after his defear. The 
victor dropped a tear over his grave; his body, with 
royal pomp, was conveyed to the mauſoleum which he 
had erected at Bovria; and his fon Monſa, after re- 
cciving a rich preſent of gold and jewels, of horſes and 
arms, was inveſted by « patent in red ink with the 
Kingdom of Anatolia, 

Such is the portrait of a generous conqueror, which 
has been extracted from his own memorials, and dedi- 
cated to his ſon and grandſon, 19 years after his de- 
ceaſe; and, at a time when the truth was remember- 
ed by thoulands, a manifeſt falſchood wonld have im- 
plied a ſatire on his real conduct. On the other hand, 
of the harſh and ignominious treatment of Bajazet 
there is alſo a variety of evidence. The Turkiſh an- 
nals in particular, which have been conſulted or tran- 
ſcribed by Leunclavius, Pocock, and Cantemir, u- 
nanimouaſly deplore the captivity of the iron cage; and 
ſome credit may be allowed to national hiſtorians, who 
cannot ſtigmatize the Tartar without uncoveriug the 
ſhame of their king and country.” —From theſe op- 
polite premiſes, Mr Gibbon thinks a fair and mode- 
rate coneluſion may be deduced, 
Sherefeddin Ali has faithfully deſcribed the firſt oſten- 
tatious interview, in which the conqueror, whole ſpi- 
rits were harmoniſed by ſucceſs, affected the character 
of generoſity. But his mind was inſenſibly alienated 
by the unſcaſonable arrogance of Bajazet ; the com- 
plaints of his enemies, the Anatolian princes, were juſt 
and vehement; and Timour berrayed a deſigu cf lead- 
ing his royal captive in triumph to Samarcand. An 
attempt to facilitate his eſcape by digging a mine un- 
der the tent, provoked the Mogul Emperor to impoſe 
a harſher reſtraint; and in his perpetual marches, an 
iron cage on a waggon might be invented, not as a 
wanton inſult, but as a rigorons precaution. Timour 
had read in ſome fabulous hiſtory a ſimilar treatment 
of one of his predeceſſors, a king of Perſia; and Ba- 
Jazet was condemned to repreſent the perſon and ex- 
piate the guilt of the Roman Ceſar, But the ſtrength 
of his mind and body fainted under the trial, and his 
premature death might without injuſtice be aſcribed to 
the ſeverity of Timor. He warred not, however, with 
the dead; a tear and a ſepnlchre were all that he could 
beſtow on a captive who was delivered from his power ; 
and if Mouſa, the ſon of Bajazet, was permitted to 
reigi over the ruins of Bourſa, the greateſt part of the 
province of Anatolia had been reſtored by the con- 
queror to their lawful ſovereigus. 

BAIKAL, a preat lake in Siberia, Jaying between 
52 and 55 degrees north latitude, It is reckoned 
to be 500 werſts in length; but only 20 or 30 broad, 
and in ſome places not above 15. It is environed on 
all ſides by high mountains, In one part of it, which 
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lies near the river Barguſin, it throws up an inflam- 
mable ſulphurcous liquid called Ma/tha, which the 
people of the adjacent country burn in their lamps. 
There are likewiſe ſeveral fulphureovs ſprings near 
this lake, Its water at a diſtance appears of a ſca- 
green colour: it is freſh; and fo clear, that ob- 
jets may be ſeen in it ſeveral fathoms deep. It does 
not begin to freeze till near the latter end of Decem- 
ber, and thaws again about the beginning of May: 
from which time till September, a ſhip is ſeldom 
known to be wrecked on it; bat by the high winds 
which then blow, many ſhipwrecks happen. This 
lake is called by the neighbouring people Swiatoie 
More, or the Holy Lake; and they imagine, that when 
ſtorms happen on it, they will be preſerved from all 
danger by complimenting it with the title of Sea. 
When it is frozen over, - people travel upon it in the 
road to China; but they muſt be very ſharp ſhod, 
otherwiſe they cannot ſtand upon the ice, which is ex- 
ceedingly ſmooth. Notwithſtanding that the ice on this 
lake is ſometimes two ells thick, there are ſome open 
places in it to which tempeſtuous winds will often drive 
thoſe who are croſling it, in which caſe they are irre- 
coverably loſt. The camels that paſs along have a par- 
ticular kind of ſhoes ſharp at bottom, and the oxen have 
ſharp jrons driven through their hoofs, without which 
it would be impoſſible for them to paſs. Here are plen- 
ty of large ſturgeon and pike; with many ſeals of the 
black, but none of the ſpotted Kind, It contains ſeve- 
ral iſlands; and the borders are frequented by black 
ſables and civet-cats, 

BAIL, BALLIun, from the French bailler, which 
comes of the Greek g, and fignifies to deliver in- 
to hands), 1s uſed in our common law for the freeing 
or ſetting at liberty of one arreſted or impriſoned upon 
any action, either civil or criminal, on ſurety taken for 
his appearance at a day and place certain. | 

The reaſon why it is called bail, is becanſe by this 
means the party reſtrained is delivered into the hands 
of thoſe that bind themſelves for his forthcoming, in 
order to a ſafekeeping or protection from priſon ; and 
the end of bail is to ſatisfy the condemnation and coſts, 
or render the defendant to priſon, 

With reſpe& to bail in civil caſes, it is to he ob- 
ſerved, that there is both common and ſpecial bail. 
Common bail is in actions of ſmall concernment, be- 
ing called common, becauſe any ſureties in that caſe 
are taken; whereas in cauſes of greater weight, as 
actions upon bonds, or ſpecialty, &c. where the debt 
amounts to fol. ſpecial bail or ſurety muſt be taken, 
_ as ſubſidy men at leaſt, and they according to the 
value. 

The commitment of a perſon being only for ſafe 
cuſtody, wherever bail will anſwer the ſame intention, 
it ovoht to be taken; as in moſt of the inferior crimes : 
but in felonies, and other offences of a capital nature, 
no bail can be a ſecurity equivalent to the actual cuſ- 
tody of the perſon. For what is there that a man 
may not be induced to forfeit, to ſave his own life ? 
and what ſatisfaction or indewnity is it to the public, 
toſcize the effects of them who have bailed a murderer, 
if the murderer himſelf be ſuffered to eſcape with impu- 
nity? Upon a principle milar to which, the Athenian 
magiſtrates, when they took a ſolemn oath never to 
Keep 2 Citizen in bonds that could give three * 
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of the ſame quality with himſelf, did it with an ex- 


—— ception to ſnch as had embezzlcd the public money, or 


been guilty of treaſonable practices. 

Bail may be taken cither in court, or, in ſome par- 
ticular caſes, by the ſheriff or other magiſtrate ; but 
molt uſually by the juſtices of the peace, To refuſe 
or delay to bail any perſon bailable, is an offence a- 
gainſt the liberty of the ſubject, in any magiſtrate, by 
the common law; as well as by the ſtatute Weſtm. 1. 
3. Edw. I. c. 15. and the habeas corpus act, 31 Car. II. 
c. 2. And, leſt the intention of the law thould be 
fruſtrated by the juſtices requiring bail to a greater 
amount than the nature of the caſe demands, it is ex- 
preſsly declared by ſtatute 1 W. & M. ſt. 2. c. 1. that 
exceſlive bail ought not to be required ; though what 
bail ſhall be called exce/ive, muſt be left to the conrts, 
on conſidering the circumſtances of the caſe, to deter- 
mine. And on the other hand, if the magiſtrate takes 
inſufficient bail he is liable to be fined, if the criminal 
doth not appcar. 

In civil caſcs, every defendant is bailable, But it is 
otherwiſe in 

Criminal matters. Regularly, all offences cither a- 
gainſt the common law or act of parliament, that are 
below felony, the offender ought to to be admitted to 
bail unleſs it be prohibited by ſome ſpecial act of par- 
liament.— By the ancient common law, before and 
ſince the conqueſt, all felonies were bailable, till mur- 
der was excepted by ſtatute : ſo that perſons might be 
admitted to bail almoſt in every caſe. But the ſta- 
ture Weſt, 1. 3 Ed. I. c. 15. takes away the power 
of bailing in treaſon, and in divers inſtances of felony. 
The ſtatutes 23 Fen. VI. c. 9. and 1 and 2 Ph. and 
Mar. c. 13. gave farther regulations in this matter : 
and upon the whole we may collect, that no juſtices of 
the peace can bail, 1. Upon an accuſation of treaſon : 
nor, 2. Of murder: nor 3. In caſe of manſlaughter, 
if the priſoner be clearly the ſlayer, and not barely ſu- 
ſpeed to be ſo ; or if any indictment be found againſt 
him; nor 4. Such as, being committed for felony, 
have broken priſon ; becauſe it not only carries a pre- 
ſumption of guilt, but is alſo Cy wr one felony to 
another: 5. Perſons outlawed ; 6. Such as have ab- 
jured the realm: 7. Perſons taken with the mainour, 
or in the ſact of felony : 8. Perſons charged with Ar- 


ſon : 9. Excommunicated perſons, taken by writ de 


excommunicato capiendo : all which are clearly not ad- 
miſſible to bail by the juſtices. Others are of a du- 
bious nature, as, 10. Thieves openly defamed and 
known: 11. Perſons charged with other fclonjes, or 
manifeſt and enormous off-nces, not being of good 
fame: and, 12. Acceſſorics to felony, that labour un- 
der the ſame want of reputation. Theſe ſeem to be 
in the diſcretion of the juſtices, whether bailable or 
not. The laſt claſs are ſuch as u be bailed upon of- 
fering ſufficient ſurety ; as, 13. Perſons of good fame, 
charged with a bare ſuſpicion of manſlaughter, or o- 
ther infamous homicide; 14. Such perſons being 
charged with petit larceny or any felony, not before 
ſpeciſicd: or, 16. With being acceſſory to any felony. 
Laſtly, it is agreed, that the court of king's bench 
2 any judge thereof in time of vacation) may bail 
or any crime whatſoever, be it treaſon, murder, or 
any other offence, according to the circumſtances of 
the caſe. And herein the wiſdom of the law is very 
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manifeſt. To allow bail to be taken commonly for 
ſuch enormons crimes, would greatly tend to x a the 
public juſtice : and yet there are caſes, though they 
rarely happen, in which it would be hard and unjuſt 
to confine a man in priſon, though accuſed even of the 
greateſt offence. A he law has therefore provided one 
court, and only one, which has a diſcretionary power 
of bailing in any caſe : except only, even to this high 
juriſdiction, and of courſe io all inferior ones, ſuch 
perſons as are commined by either houſe of parlia- 
ment, ſo long as the ſeſſion laſts ; or ſuch as are com- 
mitted for contempts by any of the King's ſuperior 
courts of juſtice, See Law, Part III. No xxxvi. 42. 

Clerk of the Baits, is an officer belonging to the 
court of the King's Bench: he files the bail - pieces ta- 
ken in that court, and attends for that purpoſe. 

Barr, or BAL E, in the ſea-language. The ſeamen 
call throwing the water by hand out of the ſhip's or 
boat's hold, bailing. They alſo call thoſe hoops that 
bear up the tilt of a boat, its ba#/s, 


BAILIE, in Scots law, a judge anciently ap-- 


pointed by the King over ſuch lands not erected into 
a regality as happened to fall to the crown by for- 
feiture or otherwiſe, now aboliſhed. It is alſo the 
name of a magiſtrate in royal boroughs, and of the 
judge appointed by a baron over lands erected into a 
barony. See Law, Part III. No cxviii. 6, 7. 
BAILIFF (6allivus), from the French word bay- 
lid, that is, prafefius provincia , and as the names, fo 
the office itlelt was anſwerable to that of France; 
where there are cight parliaments, which are high 
courts from whence there lies no appeal, and within 
the precinAs of the ſeveral parts of that kingdom 
which belong to cach parliament there are ſeveral pro- 
vinces to which juſtice is adminiſtered by certain offi- 
cers called bailiffs ; and in England there are ſeveral 
counties in which juſtice hath been adminiſtered to the 
inhabitants by the officer who is now called ſheriff or 
viſcount (one of which names deſcends from the Saxons, 
the other from the Normans) ; and though the ſheriff 
is not called bailiff, yet it is probable that was one of 
his names alſo, becauſe the county is often called bal- 
liva, And in the ſtatute of Magna Charta, cap. 28. 
and 14 Ed. 3. c. 9. the word bailiff ſeems to compriſe 
as well ſheriffs as bailiffs of hundreds. As the realm 


is divided into counties, ſo every county is divided in. 


to hundreds; within which in ancient times the people 
had jaſtice miniſtercd io them by the officers of every 
hundred, But now the hundred courts, except certain 
franchiſes, are ſwallowed in the county-courts; and the 
bailiff's name and office is grown into contempt, they 
being generally officers to ſerve writs, &c. within their 
liberties, Though, in other reſpects, the name is Nill 
in good eſteem : for the chief magiſtrates in divers 
town are called bailiffs or tailies ; and ſometimes the 
perſons tv whom the king's caſtles are committed are 
termed bailiffs, as the bailiff of Dover caſlle, &c. 

Of the ordinary bailiffs there are ſeveral ſorts, viz. 
ſheriff's bailiffs, balliffs of liberties, &c. 

Sheriff's bailiffs, or ſheriff's officers, are either bailiffs 
of hundreds, or ſpecial bailiffs, Bailiffs of hundreds 
are oflicers appointed over thoſe reſpective diſtricts by 
the ſherifts, to collect fines therein; to ſummon juries ; 
to attend the judges and juſtices at the aſſiſes, and quar- 
ter- ſeſſions; and allo to execnte writs and proceſs in 
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the ſeveral hundreds. But as theſe are generally plain 

men, and not thoroughly ſkilful in this latter part of 

their office, that of ſerving writs, and making arreſts 

and executions, it is now uſual to join ſpecial bailiffs 

with them; who are generally mean perſons employed 

by the ſheriffs on account only of their adroitneſs and 
— in hunting aud ſeizing of their prey. 

Bailiffs of libertics are thoſe bailifis who are ap- 
pointed by every lord within his liberty, to execute 
proceſs and do ſuch offices therein as the bailiff errant 
doth at large in the county; but bailiffs errant or iti- 
nerant, to go up and down the county to ſerve proceſs, 
are out of uſe, | 

There arc alſo bailiffs of foreſts, and bailiſſs of ma- 
nors, who direct huſbandry, fell trees, gather rents, 
pay quit-rents, &c. 

Water Bailtyy, an officer appointed in all port- 
towns, for the ſearching of ſhips, gathering the toll for 
anchorage, &c, and arreſting perſons for debt, &c. on 
the water, 

BAILII (David), painter of perſpective views and 
portraits, was the fon of Peter Bailii, an artiſt of ſome 
note; and was born at Leyden in 1584. From his 
father he learned to draw and deſign : but he was af- 
terwards placed under the care of Adrian Verburg, and 
continned with him for ſome time; and when he 
quitted that maſter, he ſtudied to much greater adyan- 
tage with Cornelius Vandervoort, an excellent portrait 
painter, and with him he ſpent above hx years. As 
Vandervoort poſſeſſed many capital paintings of ſome 
great maſtcrs, Bailii, for his own improvement, copied 
them with critical care and obſervation ; and particu- 
larly copied one perſpective view of the inſide of a 
charch, originally painted by Stenwyck, which he fi- 
niſhed with ſuch accuracy, that even Stenwyck him- 
ſelf could ſcarce determine which was the original, or 
which the copy, when both were placed before him, 
He travelled through ſeveral parts of Italy, to ſee the 
works of the celebrated maſters of that country, and for 
a few years reſided at Rome; and abroad, as well as 
in his own country, the correctneſs of his drawing, and 
the delicate handling and finiſhing of his pictures, pro- 
cored him employment, admirers, and friends. In the 
latter part of his life he diſcontinued painting, and on- 
ly drew portraits on vellum with a pen, which he 
heightened with black lead, and gave them wonderfol 
force and roundneſs, He died in 1638. 

BAILIWICK, that liberty which is exempted from 
the ſheriff of the county ; over which liberty the lord 
thereof appoints his own bailiff, with the like power 
within his precinct as an under ſheriff exerciſes under 
the ſheriff of the county: Or it ſignifies the precin& 
of a bailiff, or the place within which his juriſdiction is 
terminated. 

BAILLET (Adrian), a very learned French wri- 
ter and critic, born in 1649, at the village of Neuville 
near Beauvais in Picardy. His parents were too poor 
to give him a proper education, which however he ob- 
tained by the favour of the Biſhop of Beauvais, who 
afterwards preſented him with a ſmall vicarage. In 
1690, he was appointed librarian to M. de Lamoignon, 
adyocate general to the parliament of Paris ; of whoſe 
library he made a copious index in 35 vols folio, all 
written with his own hand. He died in 1706, after 
writing many works, the principal of which are, A Hi- 
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ſtory of Hilland from 1609, te the peace of Nimegnen in Bailleul 


1679, 4 vols 12mo ; Lives of the Saints, 3 vols folio, 1 
which he profeſſed to have purged from fables ; Juge- Bainbrid 


mens des Sgavans, which he extended to g vols 12mo ; 
and The Life of Des Cartes, 2 vols 4to, which he a- 
bridged, and reduced to 1 vol. 12mo, 

BAILLEUL, a town of France, in the earldom of 
Flanders, formerly very ſtrong, but now without any 
fortifications, It has been ſeveral times burnt by ac- 
cident, and contains now only about 500 houſes, E. 
Long. 2. 55. N. Lat. 40. 35- 

BAILMENT, in law, is a delivery of goods in 
truſt, upon a contract, expreſſed or implied, that the 
traſt ſhall be faithfully executed on the part of the 
bailee. As if cloth be delivered, or (in our legal dia- 
lect) bailed, to a taylor to make a ſuit of clothes, he 
has it upon an implied contract to render it again when 
made, and that in a workmanly manner. If money or 

oods be delivered to a common carrier, to convey 

rom Oxford to London, or from Glaſgow to Edin- 
burgh, &c. he is under a contract in law to pay, or 
carry them to the perſon appointed. If a horſe or o- 
ther goods be delivered to an inn-keeper or his ſer- 
vants, he is bonnd to keep them ſafely, and reſtore 
them when his gueſt leaves the houſe. If a man takes 
in a horſe, or other cattle, to graze and depaſture in 
his grounds, which the law calls agi/tment, he takes 
them upon an implied contract to return them on de- 
mand to the owner, If a pawnbroker receives plate or 
jewels as a pledge or fecurity for the repayment of 
money lent thereon at a day certain, he has them upon 
an expreſs contract or condition to reſtore them if the 
pledger performs his part by redeeming them in due 
time: for the due execution of which contract, many 
uſeful regulations are made by ſtatute 30 Geo. II. c. 24. 
And ſo, if a landlord diſtrains goods for rent, or a pa- 
riſh officer for taxes, theſe for a time are only a pledge 
in the hands of the diſtrainers, and they are bound by 
an implied contract in law to reſtore them on payment 
of the debt, duty, and expences, be fore the time of ſale; 
or when ſold, to render back the overplus. If a friend 
delivers any thing to his friend to keep for him, the re- 
cciver is bound to reſtore it on demand: and it was for- 
merly held, that in the mean time he was anſwerable 
for any damage or loſs it might ſuſtain, whether by ac- 
cident or otherwiſe ; unleſs he expreſsly undertook to 
keep it only with the ſame care as his own goods, and 
then he ſhould not be anſwerable for theft or other ac- 
cicents. But now the law ſeems to be ſettled on a much 
more rational footing ; that fuch a general bailment 
will not charge the bailee with any loſs, unleſs it hap- 
pens by groſs neglect, which is conſtrued to be an evi- 
dence of fraud : but if the bailee undertakes ſpecially 
to keep the goods ſafely and ſecurely, he is bound to 
anſwer all perils and damages that may befal them for 


want of the ſame care with which a prudent man would 


keep his own. 

BAILO ; thus they ſtyle at Conſtantinople the am- 
baſſador of the republic of Venice, who reſides at the 
Porte. This miniſter, beſides his political charge, acts 
there the part of a conſul of Venice. 

BAINBRIDGE (Dr John), an eminent phyſician 
and aſtronomer, born at Aſhby de la Zonche in Lei- 
ceſterſhire, in 1582. He taught a grammar ſchool for 


ſome years, and practiſed phyſic, employing his _ 
ours 


ge 
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Baioez> hours in aſtronomy, which was his favourite ſtudy: at 


length he removed to London, was admitted a fellow 


Baiting. OF the college of phyſicians, and raiſed his character by 


his deſcriprion of the comet in 1618. The next year 
Sir Henry Savile appointed him his firſt profeſſor of 
aſtronomy at Oxford; and the maſters and fellows of 
Merton-college made him firſt junior, and then ſupe- 
rior, reader of Linacre's lecture. He died in 1643, 
having written many works, ſome of which have never 
been publiſhed : bur the MSS. are preſerved in the li- 
brary of Trinity-college, Dublin. 

BAIOCAO, a copper-coin, current at Rome, and 
throughout the whole ſtate of the church, ten of which 
make a Jalio, and an hundred a Roman crown. 

BAIRAM, or Berixam, a Turkiſh word which 
ſignifies a ſolemn feaſt. The Mahometans have two 
Bairams, the Great and the Little, The Little Bairam 
is properly that held at the cloſe of the faſt Ramazan, 
beginning with the firſt full moon in the following 
month Shawal. This is called in Arabic J4 a/ Fetz, 
or the Feaſt of breaking the faſt ; by European writers, 
the Turkiſh Eafter, becante it es Ramazan, 
which is their Lent, more uſually the Great Balram, 
becauſe obſerved with great ceremony and rejoicing at 
Conſtantinople, and through Turkey, for three days, 
and in Perſia for five or fix days, at leaſt by the com- 
mon people, to make themſelves amends for the mor- 
tification of the preceding month.—The feaſt com- 


mencing with the new moon, the Mahometans are very 


ſcrupulous in obſerving the time when the new moon 
commences; to which purpoſe, obſervers are ſent to 
the tops of the higheſt mountains, who the moment 
they ſpy the appearance of a new moon, run to the 
city, and proclaim Mxzhdaluk, welcome news; as it 
is the ſignal for beginning the feſtivity.— The Great 
Bairam, is properly that held by the pilgrims at Mecca, 
commencing on the tenth of Dhu Ihajia, when the 
victims are lain, and laſting three days. This is called 
by the Arabs, Id al adha, that is, the feaſt of ſacrifice, 
as being celebrated in Roy of the ſacrifice of A- 
bram, whoſe ſon God redeemed with a great victim. 
By European writers it is called the Leſſer Bairam, as 
being leſs taken notice of by the generality of the 
people, who are not ſtruck with it, becauſe the cere- 
monies, it is obſerved withal, are performed at Mecca, 
the only ſcene of the ſolemnity.-—On the feaſt of 
Bairam, after throwing little ſtones, one afrer another, 
into the valley of Mina, they uſually kill one or more 
ſheep, ſome a goat, bullock, or even a camel; and af- 
ter giving a part thereof to the poor, eat the reſt with 
their friends. After this, they ſhave themſelves. The 
ſecond is a day of reſt. On the third, they ſet out on 
their return home. 

BAIROUT. Sce BrrrooOT. 

BAIT, among fiſhermen, implies a ſubſtance pro- 
per to be faſtened to a hook, in order to catch the 
different ſorts of fill. See Fisn1nc. 

BAITING, the act of ſmaller or weaker beaſts 
attacking and haraſſing greater and ſtronger. In this 
ſenſe we hear of the baiting of bulls or bears by ma- 
ſtiffs, or bull-dogs with ſhort noſes, that they may take 
the better hold. 

Utility is pled in jaſtification of 5u//-baiting. This 
animal is rarely killed without being firſt bated ; the 
chaffing and exerciſe whereof makes his fleſh tenderer 
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and more digeſtible. 
trefaction; ſo that, unleſs taken in time, baited fleſh 
is ſoon loſt, But a ſpirit of barbariſm had the preat- 
eſt ſhare in ſapporiing the ſport : bulls are kept on pur- 
poſe, and exhibited as ſtanding ſpectacles for the public 
entertainment. The poor beafts have not fair play: 
they are not only ticd down to a ſtake, with a collar 
about their necks, and a ſhort rope, which gives them 
not above four or five yards play; but they are diſarm- 
ed too, and the tips of their horns cut off, or covered 
with leather, to prevent their hurting the dogs. In 
this ſport, the chief aim of the dog is to catch the 
bull by the noſe, and hold him down; to which end, 
he will even creep on his belly : the bull's aim, -on the 
contrary, is, with equal induſtry, to defend his noſe ; 
in order to which, he thruſts it cloſe to the ground, 
where his horns are alſo in readineſs to toſs the dog.— 
Bull-baiting was firſt introduced into England as an 
amoſement in the reign of king John, about 1209. 

BATJULUS, an aucient officer in the court of the 
Greek emperors. There were ſeveral] degrees of bajuli; 
as, the grand Bajr/nrs, who was preceptor to the em- 
peror ; and the ſimple uli, who were ſub-preceptors. 
The word is derived from the Latin verb bajulare, 
„to carry or bear a thing on the arms or the ſhoul- 
ders;“ and the origin of the office is thus traced by 
autiquaries. Children, and cfpecially thoſe of condi- 
tion, had anciently, beſides their nurſe, a woman called 
gerula, as appears from ſeveral paſſages of Tertullian; 
when weaned, or ready to be weaned, they had men 
to carry them about and take care of them, who were 
called geruli and bajuli, a gerendo et bajulando. Hence 
It 15, 4. governors of princes and great lords, were 
ſtill denominated bajuli, and their charge or govern- 
ment bajulatio, even after their pupils were grown too 
big to be carried about. The word paſſed in the ſame 
ſenſe into Greece, 

BajuLvus is alſo uſed by Latin writers in the ſeveral 
other ſenſes wherein Barr 1yy is uſed among us. 

BaJjuLvus was alſo the name of a conventual officer 
in the ancient monaſteries, to whom belonged the charge 
of gathering and diſtributing the money and legacies 
left for maſſes and obits; whence he was alſo de nomi- 
nated bajulus obituum novorum, 

BAKAN, a large and handſome town of Aſia in the 
Eaſt Indies, in the kingdom of Ava. E. Long. 98. o. 
N. Lat. 19. 35. 

BAKER (Sir Richard), author of tho Chronicle of 
the kings of England, was born at Siſſingherſt, in 
Kent, about the year 1568. After going through 
the uſual courſe of academical learning at Hart-hall, 
in Oxford, he travelled into foreign parts; and upon 
his return home was created maſter of arts, and ſoon 
after, in 1603, received from king James I. the ho- 
nour of knighthood. In 1620, he was high ſheriff of 
Oxfordſhire; but engaging to pay ſome of the debts 
of his wife's family, he was redaced to poverty, and 
obliged to betake himſelf for ſhelter io the Fleet priſon, 
where he compoſed ſeveral books; among which are, 
1. Meditations and Diſquiſitions on the Lord's Prayer. 
2. Meditations, &c, on ſeveral of the Pſalms of David. 
3. Meditations and Prayers upon the ſeven days of the 
Week. 4. Cato Variezgatus, or Cato's Moral Diſtichs 
varied, &c.—Mr Granger obſerves, that his Chro- 
nicle of the Kings of England was ever more eſteemed 


by 


In reality, it diſpoſes it ſor pu- Bajulns 


Baker. 
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in this reign, called polite; and it long maintained its 
reputation, eſpecially among country gentlemen. The 
author ſeems to have been ſometimes more ſtudious to 
pleaſe than to inform, and with that view to have ſa- 
criſiced even chronology itſelf to method. In 1658, 
Edward Philips, nephew to Milton, publiſhed a third 
edition of this work, with the addition of the reign of 
Charles I, It has been ſeveral times reprinted ſince, 
and is now carried as low as the reign of George I. 
Sir Richard alſo tranſlated ſeveral works from the French 
and Italian; and died very poor, in the Fleet priſon, on 
the 18th of February 1645. 

Baker (Thomas), an eminent mathematician, was 
born at Ilton in Somerſetſhire, about the year 1625, 
and entercd at Magdalen-hall, Oxon, in 1640; after 
which he was vicar of biſhop's-Nymmet, in Devon- 
ſhire, where he wrote The Geometrical Key, or the 
Gate of Equations unlocked ; by which he gained a 
conſiderable reputation. A little before his death, the 
members of the Royal Society ſent him ſome mathe- 
matical queries, to which he returned fo fatisfattory an 
anſwer, that they preſented him a medal, with an in- 
ſcription full of honour and reſpect. He dicd at Bi- 
ſhop's-Nymmet on the 5th of June 1690. 

Baker (Thomas), a very ingenious and learned an- 
tiquary, deſcended from a family ancient and well e- 
ſteemed, diſtinguiſhed by its loyalty and affection for 
the crown, was born at Crook in 1656. He was edu- 
cated at the free ſchool at Durham, and thence removy- 
ed to St vy w college Cambridge in 1674. He pro- 
ceeded B. A. 1677; M. A. 1681; was elected fellow 
March 1679-80; ordained deacon by Biſhop Compton 
of London December 20. 1685; prieſt by Biſhop Bar- 
low of Lincoln December 19. 1686. Dr Watſon, tu- 
tor of the college, who was nominated, but not yet 
conſecrated biſhop of St David's, offered to take him 
ſor his chaplain, which he declined, probably on the 

roſpect of a like offer from Lord Crew biſhop of Dur- 
om which he ſoon after accepted. His Lordſhip 
collated him to the redtory of Long-Newton in his 
dioceſe, and the ſame county, Jane 1637; and, as 
Dr Grey was informed by ſome of the biſhop's family, 
intended to have given him that of Sedgefield, worth 
L. 600 or L. Joo a- year, with a golden prebend, had 
he not incurred his diſpleaſure and left his family for 
reſuſing to read King James II. 's declaration for liber- 
ty of conſcience. The biſhop, who diſgraced him for 
this refuſal, and was excepted out of King William's 
pardon, took the oaths to that king, and kept his bi- 
ſhopric till his death. Mr Baker reſigned Long-New- 
ton Auguſt 1. 1690, refuſing to take the oaths; and 
retired to his fellowſhip at St ſohn's, in which he was 
protected till Jannary 20, 1716-17, when, with one 
and twenty others, he was diſpoſſeſſed of it. After 
the paſſing the Regiſtering Act 1723, he was deſired 
to regiſter his annuity of L. 30, which the laſt act re- 
quired before it was amended and explained. Though 
this annuity, left him by his father for his fortune, 
with L. 20 per annum out of his collieries by his elder 
brother from the day of his death Anguſt 1699, ſor 
the remaining part of the leaſe, which determined at 
W hitſuntide 1723, was now his whole ſabſiſtence, he 
could not be prevailed on to ſecure himſelf againſt the 


l 
Baker, by readers of a lower claſs than by ſach as had a cri- 
ron tical knowledge of hiſtory, The language of it was, 


BAK 


at, He retained a lively reſentment of his depriva- Baker. 


tions; and wrote himſelf in all his books, as well as 
in thoſe which he gave to the college library, ſocius e- 
jeAus, and in ſome cjeclus rector. He continued to re- 
lide in the college as commoner-maſter till his death, 
which happened July 2. 1740, of a paralytic ſtroke, 
being found on the floor ot his chamber. In the af- 
ternoon of June 29, being alone in his chamber, he 
was ſtruck with 2 light apoplectic fit; which abating 
a little, he recovered his ſenſes, and knew all about 
him, who were his nephew Burton, Drs Bedford and 
Heberden. He ſeemed perfectly ſatisfied and reſigned ; 
and when Dr Bedford deſired him to take ſome medi- 
cine then ordered, he declined it, ſaying, he would 
only take his uſual ſuſtenance, which his bed-maker 
knew the times and quantities of giving: he was thank- 
ful for the affection and care his friends ſhowed him; 
but, hoping the time of his diſſolution was at hand, 
would by no means endeavour to retard it. His diſ- 
order increaſed, and the third day from this ſeizure he 
departed, Being appointed one of the executors of 
his eldeſt brother's will, by which a large ſum was be- 
queathed to pious uſes, he prevailed on the other two 
executors, who were his other brother Francis and the 
hon, Charles Montague, to lay out L. 1310 of the mo- 
ney upon an eſtate to be ſettled upon St John's college 
for ſix exhibitioners. He likewiſe gave the college 
L. 100 for the conſideration of L. G a- year (then only 
legal intereſt) for his life; and to the library ſeveral 
choice books, both printed and MS. medals, and coins; 
beſides what he left to it by his will; which were“ all 
ſuch books, printed and MS. as he had, and were 
wanting there.” All that Mr Baker printed was, 
1. Reflections on Learning, ſhowing the inſufficiency 
thereof in its ſeveral particulars, in order to evince the 
uſefulneſs and neceſſity of Revelation, Lond. 1709-10” 
(which went throngh eight editions, and Mr Boſwell, 
iu his“ Method of Study,” ranks it among the Eng- 
lith claſſics for purity of ſtyle); and, 2. The Pre- 
face to Biſhop Fiſher's Funeral Sermon for Margaret 
Counteſs of Richmond and Derby, 1708; “ both with- 
our his name. Dr Grey had the original MS. of both 
in his own hands. The latter piece is a ſufficient ſpe- 
cimen of the editor's ſkill in antiquities to make us 
regret that he did not live to publiſh his © Fiſtory of 
St John's college, from the foundation of old St John's 
houſe to the preſent time; with ſome occaſional and in- 
cidental account of the affairs of the univerſity, and of 
ſuch June colleges as held communication or inter- 
courſe with the old houſe or college: collected principally 
from MSS. and carried on through a ſucceſſion of maſters 
to the end of Biſhop Gunning's maſterſhip, 1670.” The 
original, fit for the preſs, is among the Harleian MSS. 
No 7029, His MS. collections relative to the hiſtery 
and antiquities of the univerſity of Cambridge, amount- 
ing to 39 volumes in folio and three in quarto, are di- 
vided between the Britiſh Muſcum and the public libra- 
ry at Cambridge; the former polle Is 23 volumes,” which 
he bequeathed to the Earl of Oxford, his friend and 
patron; the latter 16 in folio, and three in quarto, 
which he bequeathed to the univerſity. Dr Knight 


ſtyles him © the greateſt maſter of the antiquities of 


this our univerſity ;”” and Hearne ſ:ys, Cptandi me: /t 
ut ſua guoque colletanea de antiquitaiions Cantabrigien- 
ſibus juris faciat publici Cl, Backerns, qrippe qui erndi- 


tiene 
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Baker, tione ſumma judicioque acri et ſubatts polieat, Mr Ba- 
— ker intended ſomething like an Athenæ Cantabrigienſes, 


on the plan of the Arhene Oxonienſes. 

BAKER (Henry), an ingenious and diligent natu- 
raliſt, was born in Flcet-{treet London, either near 
the end of the lait, or very early in the beginning of 
the preſent century. His father's profeiſion is not 
known ; but his mother was, in her time, a midwife 
of great practice, He was brought up under an emi- 
nent bookſeller who preceded the elder Dodiley to the 
butineſs of a bookſeller ; in which, however, he ap- 
pears not to have engaged at all after his apprentice- 
ſhip ; or, if he did, it was ſoon relinquiſhed by him : 
for thoagh it was in his power to have drawn away all 
bis maſter's beſt cuſtomers, he would not ſet up againſt 
him. Mr Baker being of a philoſophical turn of 
mind, and having diligently attended to the methods 
which might be practicable and uſeful in the cure of 
ſtammering, and eſpecially in teaching deaf and dumb 
perſons to ſpeak, he made this the employment of his 
life. In the proſecntion of ſo valuable and difficult an 
undertaking, he was very ſucceſstul; and ſeveral of 
his pupils, who are ſtill living, bear teſtimony to the 
ability and good effect of his inſtructions. He mar- 
ried Sophia, youngeſt daughter of the famous Daniel 
Defoe, who brought him two ſons, both of whom he 
ſurvived. On the 29th of January 1740, Mr Baker 
was elected a fellow of the Society of Antiquaries ; 
and, on the 12th of March following, the ſame ho- 
nour was conferred npon him by the Royal Society. 
In 1744, Sir Godfrey Copley's gold medal was beſtow- 
ed upon him, for having, by his microſcopical experi- 
ments on the cryſtallizations and configurations of ſa- 
line particles, produced the moſt extraordinary diſco- 
very during that year. Having led a very uſcful and 
honourable life, he dicd at his apartments in the Strand 
on the 25th of November 1774, —_ then above 70 
years of age. His wife had been dead ſome time 
beſore ; and he only left oue grandſon, William Baker, 
who was born February 17. 1763, and to whom, on 
his living to the age of 21, he bequeathed the bulk of 
his fortune, which he had acquired by his profeſſion 
of teaching deaf and dumb perſons to ſpeak. His 
furniture, printed books — not MSS.), curioſities, 
and collections of every ſort, he directed ſhould be 
ſold, which was accordingly done. His fine collection 
of native aud foreign follils, petrifactions, ſhells, corals, 
vegetables, ores, &c. with ſome antiquities and other 
curioſities, were ſold by auction March 13. 1775, and 
the nine following days. He was buried, as he deſired, 
in an unexpenſive manner, in the church-yard of St 
Mary-le-ſtrand ; within which church, on the ſouth 
wall he ordered a ſmall tablet to be erected to his 
memory. An inſcription for it (he ſaid) would 
probably be found among his papers ; if not, he hoped 
ſome learned friend would write one agreeably to truth.“ 
This friendly office, however, remains as yet to be 
performed. Mr. Baker was a conſtant and uſeful at- 
tendant at the meetings of the Royal and Antiquarian 
Socicties, and in both was frequently choſen one of 
the council, He was peculiarly attentive to all the 


new improvements which were made in natural ſcience, 

and very ſolicitous for the proſecution of them. Se- 

veral of his communications are printed in the Philo- 
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ſophical Tranſactions; and, beſides the papers written Baker. 


his life. 
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by himſelf, he was the means, by his extenſive corre- 
ſpondence, of conveying to the Society the intelli- 
_ and obſervations ot other inquiſitive and philo- 
phical men, both at home and abroad, The Socie- 
ty for the encouragement of arts, manufaQtares, and 
commerce, is under ſingular obligations to our worthy 
naturaliſt. As he was one ot the carlieſt members of 
it, ſo he contributed in no ſmall degree to its riſe and 
eltabliſhment, At its firſt inſtitution he officiated for 
ſome time gratis as ſecretary. He was many years 
chairman ot the committee of accounts ; and he took 
an active part in the general deliberations of the So- 
ciety. He drew up a ſhort account of the original of 
this ſociety, and of the concern he himſelf had in 
forming it; which was read before the ſociety of anti- 
quaries, and would be a pleaſing preſent to the public. 
Mr Baker was a poetical writer in the early part of 
His Invocation of Health got abroad with- 
out his knowledge ; but was reprinted by himſelf in 
his Original Poems, ſerious and humorous, Part I. 8 vo, 
1725. Part II. came out in 1726. Among theſe 
poems are ſome tales as witty and as looſe as Prior's. 
He was the author likewiſc of The Univerſe, a poem 
intended toreſtrain the pride of man; which has been 
ſeveral times reprinted. His account of the water po- 
lype, which was originally publiſhed in the Philoſophi. 
cal Tranſactions, was afterwards enlarged into a ſepa- 
rate treatiſe, and hath gone through 8 editions. 
But his principal publications are, The Microſcope made 
Eaſy, and Employment for the Microſcope. Thefirſt 
of theſe, which was originally publiſhed in 1742, or 
1743, bath gone through fix editions. The ſecond 
edition of the other, which to ſay the leaſt of it, is e- 
qually pleaſing and inſtructive, appeared in 1764. 
Theſe treatiſes, and eſpecially the latter, contain the 
moſt curious and important of the obſervations and 
experiments which Mr Baker either laid before the 
Royal Socicty or publiſhed ſeparately. It has heen 
ſaid of Mr Baker that he was a philoſopher in little 
things. If it was intended by this language to leſſen his 
reputation, there is no propricty in the ſtricture. He 
was an intelligent, upright, and benevolent man, much 
reſpeted by thoſe who knew him beſt. His friends 
were the friends of {cience and virtue > and it will always 
be remembered by his cotemporaries, that no one was 
more ready than himſelf to aſſiſt thoſe with whom he was 
converſant in their various reſearches and endeavours 
for the advancement of knowledge and the benefit of 
ſociety. 
BAKER (David-Erſkine), ſon to the former, was 
a young man of genius and learning. Having been 
adopted by an uncle, who was a ſilk- throw ſter in Spital- 
fields, he ſucceeded him in the buſineſs; but wanted 
the prudence and attention which are neceſſary to ſe- 
cure proſperity in trade. He married the daughter of 
Mr Clendon, a reverend empiric. Like his father, he 
was both a philoſopher and a poct ; and wrote ſeveral 
occaſional poems in the periodical collections, ſome of 
which were much admired at the time; but ſo violent 
was his turn for dramatic performance, that he repeat- 
edly engaged with the loweſt ſtrolling companies, in 
ſpite of every effort of his father reclaim him. The 
public was indebted to him for © The Companion » 
Lic 
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the Play-houſe, in two volumes, 1764, 12mo; a 
work which, though imperſect, had conſiderable me- 
rit, and ſhowed that he poſſeſſed a very extenſive know- 
ledge of our dramatic authors ; which has ſince 
(under the title of © Biographia Dramatica””) been 
confiderably improved by the attention of a gentleman 
in every reſpe& well qualified for the undertaking. 
BAKER, a perſon whoſe occupation or buſineſs is 
to bake bread, See the articles BaxinG and BrxEAD, 
The learned are in great doubt abont the time when 
baking firſt became a particular profeſſion and bakers 
were introduced, It is however generally agreed, that 
they had their riſe in the eaſt, and paſſed from Greece 
to Italy after the war with Pyrrhus, about the year of 
Rome 533, Till which time every houſe wife was her 
own baker; forthe word piſtor, which we find in Ro- 
man authors before that time, ſignified a perſon who 
ground or pounded the grain in a mill or mortar to 
prepare it for baking, as Varro obſerves. According 
10 Athenzus, the Cappadocians were the moſt ap- 
plauded bakers, after them the Lydians, then the 
Phoenicians,—To the foreign bakers brought into 
Rome, were added a number of freed-men, who were 
incorporated into a body, or as they called it, a college: 
from which neither they nor their children were allowed 
to withdraw. They held their effects in common, and 
rould not diſpoſe of any part of them. Each bake- 
houſe had a patronus, who had the ſuperintendency 
thereof; and theſe patroni clected one out of their 
number each year, who had ſuperintendence over all 
the reſt, andthe care of the college. Out of the body 
of the bakers were every now and then one admitted 
among the ſenators, —To preſerve honour and honeſty 
in the college of bakers, they were expreſsly prohibited 
all alliance with comedians and gladiators ; each had 
his ſhop or bake-houſe, and they were diſtributed into 
fourteen regions of the city. They were excuſed from 
| quay oma and other offices, which might divert 
them from their employment.—By our own ſtatutes 
bakers are declared not to be handicrafts, No man for 
uſing the myſteries or ſciences of baking, Weg; 
ſargery, or writing, ſhall be interpreted a handicraft. 
The bakers were a brotherhood in England before the 
year 1155, in the reign of king Henry II. thoagh the 
white bakers were not incorporated till 1337, by king 
Edward III. and the brown bakers not till 1621, 
in king James I.'s time. Their hall is in Harp- 
lane, Thames-ſtreet ; and their court-day on the firſt 
Monday of the month.—They make the 19th company; 
and conſiſt of a warden, 4 maſters, 30 alliſtants, and 
140 men on the livery, beſides the commonalty.— 
The French had formerly a great baker, grand panetier 
de France, who had the ſuperintendency vf all the ba- 
kers of Paris. But fince the beginning of this cen- 
tary, they have been put under the juriſdiction of the 
licutenant-general de police, In ſome provinces of 
France, the lord is the only baker in his ſeigneury; 
keeping a public oven, to which all the tenants are obli- 
ged to bring their bread. This right is called furnagium, 
or furnaticum, and makes part of the hannalite. 
BAKEWELL, a pretty large town of Derbyſhire, 


in England, ſeated on the river Wye, on the North- 


ſide of the Peak. It has a conſiderable trade in lead. 
W. Long. 2. 30. N. Lat. 55.15. 
BAKING, the art of preparing bread, or reducing 
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meals of any kind, whether ſimple or compound, into 
bread, See the article BaEAD. 

The various forms of baking among us may be re- 
daced into two, the one for unleavened, the other for 
leavencd bread, For the firſt, the chief is manchet- 
baking ; the proceſs whereof is as follows. The meal, 

ound and boulted, is put into a trough ; and to every 

ſhel are poured in about three pints of warm ale, 
with barm and falt to ſeaſon it. This is kneaded well 
together, with the hands throngh the brake ; or, for 
want thereof, with the feet, \ air a cloth : after 
which, having lain an hour to ſwell, it is moulded into 
manchets ; which, ſcorched in the middle, and pricked up 
at top, to give room to riſe, are baked in the oven by 
a gentle fire. For the ſecond, ſometimes called cheat- 
bread baking, it is thus: Some leaven (ſaved from a 
former batch) filled with falt, laid up to ſour, and at 
length diſſolved in water, is ſtrained through a cloth 
into a hole made in the middle of the heap of meal in 
the trough ; then it is worked with ſome of the flour 
into a moderate conliſtence : this is covered up with 
meal, where it lies all night; and in the morning the 
whole heap is ſtirred up, and mixed with a little warm 
water, barm, and falt, by which it is ſeaſoned, ſoft- 
enced, and brought to an even leaven : it is chen knead- 
ed, moulded, and baked, as before. 

Method of raiſing a buſhel of flour, with a tea-ſpoonful 
of barm; by James Stone, of Amport, in Hampſhire. 
—Suppoſe you want to bake a buſhel of flour, and 
have but one tea-ſpoonful of barm. Put your flour 
into your kneading-trough or trendle; then take a- 
bont three quarters of a pint of warm water, and take 
the tea · ſpoontul of thick ſteady barm and put it into the 
water, ſtir it until it is thoroughly mixed with the wa- 
ter : then make a hole in the middle of the flour large 
enough to contain two gallons of water, pour in your 
ſmall quantity; then take a ftick about two feet long, 
(which you may keep for that purpoſe), and ſtir in ſome 
of the flour, until it is as thick as you would make batter 
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for a pudding: then ſtrew ſome of the dry flour over it, 


and go about your ufual buſineſs for about an hour: then 
take about a quart of warm water more, and pour in; for 
in one hour you will find that ſmall quantity raiſed fo, that 
it will break through the dry flour which you ſhook 
over it ; and when you have poured in the quart of 
warm water, take your ſtick as before, and ſtir in ſome 
more flour, until it is as thick as before ; then ſhake 
ſome more dry flour over it, and leave it for two hours 
more, and then you will find it riſe and break through 
the dry flonr again; then you may add three quarts or 
a gallon of water more, and ſtir it in the flour and make 
it as thick as at firſt, and cover it with dry flour again ; 
in about three or tour hours more you may mix up 
your dough, and then cover it up warm ; and in four 
or five hours more you may put it into the oven, and 
you will have as light bread as though you had put a 
pint of harm. It does not take above a quarter of an 
hour more time than the uſual way of baking, for there 
is no time loſt but that of adding water three or four 

times. | 
The author of this method aſſures us, that he con- 
ſtantly bakes this way in the morning about ſix or ſeven 
o'clock, puts the flour ont, and puts this ſmall quan- 
tity of barm into the hefore- mentioned quantity of 
water, in anhour's time ſome more, in two hours more 
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2 greater quantity, about noon makes up the dough, ruin; though its traffic is greatly reduced by the ex- Paas. 
and about {1x in 2 evening it is put into the oven, and orbitant exactions of the khan of Kuba. Formerly tbe 
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—v— he has always ——1 bread, never heavy nor bitter. 


When you find, he ſays, your body of flour ſpunged 
large enough, before you put in the reſt of your water, 
you ſhould, with both your hands, mix that which is 
ſpunged and the dry flour altogether, and then add 
the remainder of warm water, and your dough will riſe 
the better and eaſier. 

The reaſon he aſſigns why people make heavy bread 
is, not becauſe they have not barm enough, but be- 
cauſe they do not know that barm is the ſame to flour 
as fire is to fuel; that, as a ſpark of fire will kindle a 
large body by only blowing of it up, ſo will a thimble- 
full of barm, by adding of warm water, raiſe or ſpunge 
any body of flour ; for warm water gives freſh life to 
that which is before at work : ſo that the reaſon of 
making bread heavy is, becauſe the body ſpunged is 
not large enough, but was made up and put into the 
oven before it was ripe. 

In regard to the difference of ſeaſons, he preſcribes, 
that in the ſummer you ſhould pat your water blood- 
warm ; and in winter, in cold froſty weather, as warm 
as you can bear your hand in it without making it 
ſmart ; being ſure you cover up your dough very warm 
in the winter, and your covering of it with dry flour 
every time you add warm water, will keep in the heat ; 
when you have added fix or eight quarts of warm wa- 
ter, as before mentioned, in ſuch a gradual way, you 
will find all that body of flour which is mixed with the 
warm water, by virtue of that one tea-ſpoonful of barm, 
brought into great agitation, waxing or fermenting ; 
for it is to the flour what the ſpirit is to the body, it 
ſoon fills it with motion. 

BAKOU, or Baxvu, a town of Perſia, in the pro- 
vince of Shirvan, ſituated at the extremity of the Gulf 
of Ghilan on the Caſpian Sea. It is eſteemed the moſt 
commodious haven in this ſea, as veſſels may there ride 
ſecurely at anchor in ſeven fathom water ; but the 
number of ſhoals, iſlands, and ſand-banks, render the 
entrance in ſome places extremely difficult and danger- 
ous, particularly to the Ruſſians, who are not very ex- 
pert {ailors. Baku is a fortreſs ſurrounded with high 
brick walls; its inhabitants, like thoſe of Derbent, are 
Perſians, Tartars, and a few Armenian merchants. 
The principal articles of exportation which ſupport the 
trade of this place are naphtha, and the fineſt rock ſalt, 
of both which there are mincs on the eaſt fide of the 
bay. The inhabitants cultivate ſaffron and the cotton 
tree, but not to any conſiderable advantage. The trade 
of Baku, though more valuable than that of Derbent, 
is ſtill conſiderable, and chiefly carried on with Sha- 
makee, from whence it draws raw ſilk and ſilken ſtuffs. 
A Ruſſian conſul is reſident at this place. In 1777 
Baku belonged to Melik-Mchmed, who was tributary 
to Feth Ali, khan of Kuba ; the latter poſſeſſed the 
whole province of Shirvan, and was the moſt powerful 
prince, next to the khan of Ghilan, upon the coaſt of 
the Caſpian. Before we quit the province of Shirvan, 
it may not be improper to mention its capital, the in- 
land town of Shamakee, which is only 66 miles from 
Baku, and ſupplics that port with raw ſilk and ſilken 
ſtatis. It owed its former commercial importance to 
the ilk which is cultivated in the neighbouring di- 
rick ; this rich production (till preſerves the town from 
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Ruſſians bad a factory at this place; and it was alſy 
crowded with Turkiſh and Greek merchants ; but at 
preſent there are only a few Armenian and Indian 
traders. The inhabitants manufacture filk and cotton 
ſtaffs, but far inferior to thoſe made at this place in the 
beginning of the preſent century. The filk of this 
province 1s exported into the interior part of Perſia, 
Turkey, Georgia, and Ruſſia. E. Long. 51. 30. N. 
Lat. 40. 20. J 

BALAAM, a het and diviner of the city of 
Pethor upon the Euphrates, whoſe practices with Ba- 
lak King of the Moabites are recorded in the book of 
Numbers, chap. xxii. It is a queſtion much debated a- 
mong divines, whether Balaam was a true prophet of 
God, or no more than a magician or fortune-teller, 
The Jews indeed are generally of opinion, that he 
was a buſy and pretending aſtrologer, who, obſer- 
ving when men were under a bad aſpect of the ſtars, 
pronounced a curſe upon them ; which ſometimes co- 
ming to paſs, gained himin ſome neighbouring nations, 
a reputation in his way. Several of the ancient fathers 
ſuppoſe him to be no more than a common ſoothſayer, 
who undertook to tell future events, and diſcover ſe- 
crets, and by no very juſtifiable arts, Origen will 
needs have it, that he was no prophet, but only one of 
the devil's ſorcerers, and that of him he went to in- 
quire ; but that God was pleaſed to prevent him and 
put what anſwers he pleaſed into his mouth. It can- 
not be denied, however, that the ſcripture expreſsly 
calls him a prophet (2. Pet. ii. 16.) ; and therefore ſome 
later writers have 1magined that he had once been a 
good man and true prophet, till loving the wages of 
iniquity, and proſtituting the honour of his office to 
covetouſneſs, he apoſtatiſed from God, and betaking 
himſelſ to idolatrous practices, fell under the deluſion, 
of the devil, of whom he learnt all his magical en- 
chantments, though at this juncture, when the preſcr- 
vation of his people was concerned, it might be conſiſt- 
ent with God's wiſdom to appear to him, and vouch- 
ſafe his revelations. As to what paſſed between him 
and his aſs, when that animal was miraculouſly enabled 
to ſpeak to its maſter ; commentators are divided in 
their opinions concerning this fact, whether it really 
and literally happened as Moſes relates it ; or whether 
it be an allegory only, or the mere imagination or vi- 
ſion of Balaam. This indeed is ſo wonderful an in- 
Nance, that ſeveral of the Jewiſh doors, who, upon 
other occaſions are fond 2 of miracles, ſeem as if 
they would hardly be induced to aſſent to this. Philo, 
in his Life of Moſes, paſſes it over in filence ; and Mai- 
monides pretends that it happened to Balaam in a 
prophetic viſion only. But St Peter (2 Pet. ii. 16.) 
ſpeaks of this fact as literal and certain, and ſo all in- 
terpreters explain it. St Auſtin, who underſtands it 
exactly according to the letter, finds nothing in the 
whole account more ſurpriſing than the ſtupidity of 
Balaam, who heard his aſs ſpeak to him, and anſwered 
it as if he talked with a reaſonable perſon, He is of 
opinion, that this diviner was accuſtomed to prodigics 
like this, or that he was ſtrangely blinded by his ava- 
rice, not to be ſtopped by an event of ſo extraordinary 
a nature, Le Clerc thinks, that Balaam might pro- 
bably have imbibed the dottrine of tranſmigration of 
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ſouls, which was certainly very common in the caſt ; 
and from thence he might be the leſs aſtoniſhed at hear - 
ing 2 brute ſpeak, And Dr Patrick thinks, that Ba- 
laam was in ſuch a rage and fury at the ſuppoſed per- 
verſeneſs of his beaſt cruſhing his foot, that for the 
preſent he could think of nothing elſe ; though the 
conciſencls of Moſes's relation, who muſt be preſumed 
to have omitted many circumſtances, which if rightly 
known would diſpel this and many more difficulties 
that may be imagined in this tranſaction, does certain- 
ly furnith us with a better and more ſatisfactory an- 
"Ang St Anſtin is of opinion, that God had not gi- 
ven the aſs a realonable foul ; but permitted it to pro- 
nounce certain words, in order to reprove the pro- 
phet's covetouſneſs, Gregory of Nyila ſeems to think 
that the aſs did not utter any word articulately or di- 
ſtinctl/; but that, having brayed as uſual, the diviner, 
whoſe practice it had been to draw preſages from the 
cries of beaſts and finging of birds, comprehended ca- 
ſily the afs's meaning by its noiſe ; Moſes deſigning to 
ridicule this ſuperititious art of augurs and ſoot hſay ers, 
as if the als really ſpoke in words articulate, 

We muſt own, fays Calmet, that this is a miraculous 
fact related by an iuſpired writer, whoſe authority we 
are not allowed to call in queſtion in the leaſt particu- 
lar: but we jthonld ſtudy ſuch ways of explaining it as 
arc moſt conformable to reaſon, and molt proper to ſolve 
the difficultics of it, without attacking the truth of the 
hiſtory, Now it is very poſlible for God to make an aſs 
ſpeak articulately ; it is indeed miraculons, and above 
the ordinary faculty of this animal, but not againſt the 
laws of nature. 

BALADAN, the ſcripture name for a king of Ba- 
_ (Ia. xxXix. I. 2 Kings XX. 12.), called by pro- 
phane authors Belcſus or Bel:ſis, Nabonaſſar or Nany- 
brus, Baladan at firſt was no more than governor of 
Babylon ; but entering into a confederacy with Ar- 
baces governor of Media, and rebelling againſt Sardan- 
apalus king of Aſſyria, theſe two generals marched a- 
gainſt him with an army of 400,000 men, and were 
beat in three different battles. But the Bactrians de- 
ſerting the King, and coming over to Baladan and Ar- 
baces, the rebels attacked the enemy in the night, and 
made themſelves maſters of his camp. After this mis- 
fortune, Sardanapalus retreated to Nineveh, and left 
the command of his army to his brother-in-law Sala- 
menes. The conſpirators attacked Salamenes, and 
defeated him in two great battles ; after which they 
laid ſiege to Maeve. Sardanapalus ſuſtained the 
ſiege for three years; but the Tigris, ia the third year, 
overflowing its banks, beat down twenty farlongs of 
the walls ; whereupon the confpirators entered the city 
and took poſſeſſion of it, after Sardanapalus had burnt 
himſelf and all his moſt valuable effects upon a funeral 
pile erected for that purpoſe in his palace. Baladan 
was acknowledged king of Babylon, as Arbaces was of 
Media. Berodach-baladan, who ſent embaſſadors to 
Hezckiah (2 Kings xx.), was the ſon of Baladan. 

BALA, a town of Merioncthſhire in Wales, 
Long. 3. 37. N. Lat. 52. 54. 

BALA.NA, or WHALE, in Zoology, a genus of the 
mammalia claſs, belonging to the order of cete, The 
characters of this genus are theſe: the balæna, in place 
of teeth, has a horny plate on the upper jaw, and a 
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ſpecies arc four, v1z, 


1. The myiticetus, or common whale, which has 8 
many turnings and winding in its noſtrils, and has no whale, 


fin on the back. This is the largeſt of all animals; it 
is even at preſent ſometimes found in the northern ſcas 
90 tect in length; but formerly th ey there were taken of 
4 much greater ſize, when the captures were leſs fre- 
quent, and the fiſh had time to grow. Such is their 
bulk within the arctic circle ; but in thoſe of the torrid 
zone, where they are unmoleſted, whales are ſtill ſcen 


2 
10 teet long, The head is very much diſproportioned Deſcripti- 
to the ſ4e of the body, being on third the ſt of the on, &c. 


fim: the under lip is much broader than the upper. 
The tongue is compoſed of a ſoit ſpongy fat, capable 
of yielding tive or & barrels of oil, The gulict is very 
mall tor ſo vait a fich, not exceeding four inches in 
width, In the middle of the head are two orifices, 
through which it ſpouts water to a vaſt height, and 
with a great noiſe, eſpecially when diſturbed or wound- 
ed. The cyes arc not larger than thoſe of an ox, and 
when the cryitalline humour is dried, it does not appear 
larger than a pea, They are placed towards the back 
of the head, being the moſt convenient ſituation for 
enabling them to ſee botn before and behind ; as alſo 
to ſee over them, where their food is principally found. 
They are guarded by eye-lids and eye-laſhes, as in qua- 
drupeds; and they ſeem to be very ſharp-lighted. 

Nor is their ſenſe of hearing in leſs perfection ; for 
they are warned at great diſtances of any danger pre- 
paring againſt them, It would ſcem as if nature had 
deſignedly given them theſe advantages, as they mul- 
tiply little, in order to continue their kind. It is true, 
indeed, that the external organ of hearing is not per- 
ceptible, for this might only embarraſs them in their 
natural element ; but as ſoon as the thin ſcart-ſkin af- 
rer mentioned js removed, a black ſpot is diſcovered 
behind the eye, and under that is the auditory canal, 
that leads to a regular apparatus for hearing. In ſhort, 
the animal hears the ſmalleſt ſounds at very great di- 
ſtances, and at all times, except when it is ſpouting 
water ; which is the time that the fiſhers approach to 
ſtrike it, What is called whalebone, adheres to the up- 
per jaw; and is formed of thin parallel laminæ, ſome 
of the longeſt four yards in length : of theſe there are 
commonly 350 on each ſide, but in very old fiſh more; 
about 500 of them are of length fit for uſe, the others 
being too ſhort, They are ſurrounded with long ſtrong 
hair, not only that they may not hurt the tongue, but 
as [trainers to prevent the return of their food when 
they diſcharge the water out of their mouths, —The 
real bones of the whale are hard, porous, and full of 
marrow. Two great ſtrong bones ſuſtain the upper 
lip, lying againſt cach other in the ſhape of an half- 
moon. 

The tail is broad and ſemilunar; and when the fiſh 
lies on one fide, its blow is tremendous, The tail alone 
it makes vſe of to advance itſelf forward in the water; 
and it is ſarpriling to ſee with what force and celerity 
its enormous bulk cuts through the ocean, The fins 
are only made uſe of for turning in the watcr, and pi- 
ving a direction to the velocity impreſſed by the tail. 
The female alſo makes vſc of them, when purſued, to 
bear off her young, clapping them on her back, and. 

ſupporting 
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Balznva. ſupporting them by the fins on each fide from falling. 
—— The whale varics in colour ; the back of ſome being 
red, the belly generally white. Others are black, ſome 
mottled, others quite white; according to the obſerva- 
tion of Martin, who ſays, that their colours in the wa- 
ter are extremely beautiful, and that their ſkin is very 
ſmooth and ſlippery. The outward or ſcarf ſkin of the 
whale is no thicker than parchment ; but this removed, 
the real ſkin appears, of about an inch thick, and co- 
vering the fat or blubber that lies beneath : this is from 
cight to twelve inches in thickneſs ; aud is, when the 
fith is in health, of a beautiful yellow. The muſcles 
lie bencath ; and theſe, like the fleſh of quadrupeds, 
are very red and tough, The penis is eight feet in 
length, incloſed in a ſtrong ſheath. The teats in the 
female are placed in the lower part of the belly. 

In copulation, the female joins with the male, as is 
aſſerted, more humano ; and once in two years feels the 
acceſſes of deſire. Their fidelity to each other exceeds 
whatever we are told of, even the conſtancy of birds, 
Some fiſhers, as Anderſon informs us, having ſtruck one 
of two whales, a male and a female, that were in com- 
pany together, the wounded fiſh made a long and ter- 
rible reſiſtance: it ſtruck down a boat with three men 
in it, with a ſingle blow of its tail, by which all went 
to the bottom. The other ſtil] attended its companion, 
and lent it every aſſiſtance ; till at laſt, the fiſh that was 
ſtruck, ſunk under the number of its wounds; while its 
faithful aſſociate, diſdaining to ſurvive the loſs, with 
great A ſtretched itſelf upon the dead fiſh, 
Offepring; and ſhared his ate,—The whale goes with young nine 
parental af- or ten months, and is then fatter than uſual, particu- 
tection, &c. Jarly when near the time of bringing forth. It is ſaid 

that the embryo, when firſt preceptible, is about 17 
inches long, and white ; but the cub, when cxcluded, 
is black, and about 10 feet long. She generally pro- 
duces one young one, and never above two. When ſhe 
ſackles her young, fhe throws herſelf on one ſide on 
the ſurface of the ſea, and the young one attaches itſelf 
to the teat. | 

Nothing can exceed the tenderneſs of the female for 
her offspring ; ſhe carries it with her wherever ſhe goes, 
and, when hardeſt purſued, keeps it ſupported be- 
tween her fins. Even when wounded, ſhe ſtill claſps 
her young one; and when ſhe plunges to avoid danger, 
takes it to the bottom ; but riſcs ſooner than uſual, to 
give it breath again. The young ones continue at the 
breaſt for a year ; during which time, they are called 
by the ſailors, /hort-heads. They are then extremely 
fat, and yield above 50 barrels of blubber. The mo- 
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ther at the ſame time is equally lean and emaciated, At 
the age of two years they are called unt, as they do 


not thrive much immediately after quitting the breaſt : 
they then yield ſcarce above 20 or 24 barrels of blub- 
ber ; from that time forward they are called /rul/-//Þ, 
and their age is wholly unknown, 

Every ſpecies of whale propagates only with thoſe 
of its own kind, and does not at all mingle with the 
reſt : however, they are generally ſeen in ſhoals, of dif- 
ferent kinds together, and make their migrations in 
large companies from one eccan to another. They are 
gregarious animals; which implies their want of mu- 
taal defence againſt the invaſions of ſmaller, but more 
powerful, fiſhes, It ſeems aſtoniſhing, therefore, how 
3 foal of thcſe enormous animals find ſubſiſtence to- 
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gether, when it would ſcem that the ſupplying even Balena. 
one with food would require greater plenty chan the 

ocean could furniſh. To increaſe our wonder, we not 

only ſee them herding together, but uſnally find them 

fatter than any other animals of whatſoever element. 

We likewiſe know that they cannot ſwallow large fiſhes, 

as their throat is ſo narrow, that an animal larger than 6 

an herring could not enter. How then do they ſubliſt Their ſood. 
and grow ſo fat? A certain ſort of ſmall ſnail, or (as 

Linnzns ſays) the meduſa or ſea-blubber, is ſuſhcient * Sec Me- 
for this ſupply. Content with this Gmple food, it pur- %. 

ſaes no other animal, leads an inoffenſive life in its ele- R PS G 
ment, and is harmleſs in proportion to its ſtrength to do 4" gh * 
miſchief. 

As the whale is an inoffenſive animal, it is not to be 
wondered that it has many enemies, willing to take ad- 
vantage of its diſpoſition, and inaptitude for combat. 

There is a ſmall animal, of the ſhell-fiſh kind, called 8 
the uhale- laue, that ſticks to its body, as we ſee ſhells Enemies. 
ſticking to the foul bottom of a ſhip. This inſinuates 

itſelf chiefly under the fins; and whatever efforts the 

great animal makes, it ſtill keeps its hold, and lives upon 

the fat, which it is provided with inſtruments to ar- 

rive at. 

The ſword-fiſh , however, is the whale's moſt terri- 4 See Xi- 
ble enemy. At the fight of this little animal,” ſays i. 
Anderſon, “the whale ſeems agitated in an extraor- 
dinary manner; leaping from the water as if with af- 
fright : wherever it appears, the whale perccives it at 
a diſtance, and flies from it in the oppoſite direction. I 
have been myſelf,” continues he,“ a ſpectator of their 6 
terrible encounter. The whale has no inſtrument of de- Conflict 
fence except the tail : with that it endeavours to ſtrike with the 
the enemy; and a ſingle blow taking place, would ef- ſword-fiſk.. 
fectually deſtroy its adverſary : but the ſword-fiſh is as 
active as the other is ſtrong, and eaſily avoids the ſtroke ; 
then bounding into the air, it falls upon its great ſub- 
jacent enemy, and endeavours not to pierce it with its 
pointed beak, but to cut with its toothed edges. The 
ſea all about it is ſeen dyed with blood, proceeding 
from the wounds of the whale ; while the enormous a- 
nimal vainly endeavours to reach its invader, and ſtrikes 
with its tail againſt the ſurface of the water, making 
a report at each blow louder than the noiſe of a can- 
non.“ In calm weather, the fiſhermen lie upon their oars 
as ſpectators of this combat, until they perceive the 
whale at the laſt gaſp: then they row towards him; 
and his enemy retiring at their approach, they enjoy the 
fruits of the victory. This account, however, is differ- 
ent in ſeveral reſpects from that commonly given by 
ſcamen ; who report, that a fiſh called the Threſher 
(a ſpecies of Squar us), is in league with the ord- 
fh; and that the former keeps on the back of the whale, 
while the latter wounds it underneath in the belly, 
which occaſions him to riſc to the ſurface of the water, 
and to give the threſher an opportunity of aſſiſting in 
the combat. This he does by throwing himſelf into 
an erect poſture ; and like a b9y tambling neck over 
heels, falls down with aſtoniſhing force on the back of 
bis prey: And thus they go on till the poor whale is 
deſtroyed, The grampus, and other large fithes of the 


cectaccous order, are atiaked and deſtroyed by the 
ſame ene mies in a ſimilar manner, —The whale has ano- 
ther deſperate enemy, a kind of ſhark, of difterent 
ſizes from one to three fathoms ; ſo voracious, that it 
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Balans. tears large pieecs of fleſhi from the whale, as if they had 
8 been og wich ſhovels. : . 


Anecdotes Io view theſe animals in a commercial light, we 
of the maſt obſerve, that the Engliſh were late before they en- 
whale- paged in a whale-fiſhery : it appears by a ſet of queries, 


propoſed by an honeſt merchant in the year 1575, in 
order to get information in the butineſs, that they were 
at that time totally ignorant of it, being obliged to 
ſend to Biſtaie for men ſkilful in the catching 7 the 
whale, and ordering of the oil, and one cooper ſkilful to 
ſet up the flaved caſk. This ſeems very ſtrange ; for 
by the account Octher gives of his travels to King Al- 
Hadluyt's fred, near 700 years before that period, it is evident 
Cel. of Veg. that he made that monarch acquainted with the Norwe- 
1.414 gians practiſing the whale-fiſhery ; but it ſeems all me- 
mory of that gainful employ, as well as of that able 
voyager Octher, and all his important diſcoveries in the 
north, were loſt for near ſeven centuries. 

It wascarricdon by the Biſcayenerslong before the Eng- 
liſh attempted the trade; and that for the ſake not only 
of the oil but alſo of the whalebone, which they ſcem to 
have long trafficked in, The earlieſt notice we find of 
that article in their trade is by Hackloyt, who ſays it 
was brought from the Bay of St Laurence by an Eng- 
lich ſhip that went there for the barbes and Hun of 
whales and train oil, A. D. 1594, and who found there 
700 or 800 whale fynnes, part of the cargo of two great 
Biſtaiue ſhips, that had been wrecked there three years 
before, Previous io that, the ladies ſtays muſt have 
been made of ſplit cane, or ſome tough wood, as Mr 
Anderſon obſerves in his Dictionary of Commerce ; it 
being certain that the whale fiſhery was carried on, for 
the ſake of the oil, long before the diſcovery of the uſe 
of whalebone. 

The great reſort of theſe animals was found to be on 
the inhoſpitable ſhores of Spitzbergen, and the Euro- 
pean ſhips made that place their principal fiſhery, and 
tor numbers of years were very ſucceſsful : the Engliſh 
commenced that buſineſs about the year 1598, and the 
town of Hull had the honour of firſt attempting that 

Pranent'; Profitable branch of trade. At preſent it ſeems to be 
Brit. Zool, on the decline, the quantity of fiſh being greatly redu- 
20, III. 53-ced by the conſtant capture for ſuch a vaſt length of 
Ke. time: ſome recent accounts inform us, that the fiſhers, 
from a defect of whales, apply themſelves to ſeal fiſhery, 
from which animals they extract an oil. This we fear 
will not be of very long continuance ; for theſe ſhy and 
timid creatures will ſoon be induced to quit thoſe ſhores 
by being perpetually harraſled, as the morſe or walrus 
has already in a great meaſure done. We are alſo told, 
that the poor natives of Greenland begin even now to 
ſuffer from the decreaſe of the ſeal in their ſeas, it be- 
ing their principal ſubſiſtence; ſo that, ſhould it totally 
deſert the coaſt, the whole nation would be in danger 
of periſhing through want. 

In old times the whale ſcems never to have been taken 
on the Britiſh coaſts, but when it was accidentally flung 
aſhore : it was then deemed a royal fiſh, and the king 
and queen divided the ſpoil ; the king aſſerting his right 
to the head, her majeſty to the tail. -For the manner 
of taking whales, ſee Whale Fisukxr. 

2. The phyſalus, or fin-fiſh, is diſtinguiſhed from the 
common whale by a fin on the back, placed very low 
and near the tail. The length is equal to that of the 
common kind, but much more lender. It is furniſhed 


Other ſpe- 


( 756 ] 


BAL 


with whale-bone in the upper jaw, mixed with hairs, 
but ſhort and Knotty, and of little value, The blubber Balagate. 
alſo on the body of this kind is very inconſiderable. ————— 
Theſe circumſtances, added to its cxtreme fierccneſs and 
agility, which renders the capture very dangerous, cauſe 
the fiſhers to neglect it, The natives of Greenland, 
however, hold it in great eſteem, as it affords a quan- 
= of fleſh which to their palate is very apreeable. 
The lips are brown, and like a twiſted rope : the 
ſpout-hole is as it were ſplit in the top of its head, 
through which it blows water with much more violence, 
and to a greater height, than the common whale. The 
fiſhers are not very tond of ſecing it, for on its appear- 
ance the others retire out of thoſe ſeas. Some writers 
conjecture this ſpecies to have been the #vo«>.@., and 
phyſeter, or blowing-whale of Oppian, Allian, and Pli- 
ny: but ſince thoſe writers have not left the leaſt de- 
ſcription of it, it is impoſſible to judge which kind 
they meant; for in reſpec to the faculty of ſpouting 
out water, or blowing, it is not peculiar to any one 
ſpecies, but common tv all the whale kind, The phy- 
(lus inhabits the European and American oceans : it 
feeds upon herrings and other ſmall fiſh. 

3. The boops, or pike-headed whale, has a double 
pipe in its ſnout, three fins like the former, and a hard 

orny ridge on its back, The belly is full of longitu- 
dinal folds or rugz. It frequents the northern ocean. 
The length of that taken on the coaſt of Scotland, as 
remarked by Sir Robert Sibbald, was 46 feet, and its 

reateſt circumference 20. This ſpecies takes its name 
rom the ſhape of its noſe, which is narrower and 
ſharper-pointed than that of other whales. 

4. The muſculus has a double pipe in its front, and 
three fins ; the under jaw is much wider than the upper 
one. It frequents the Scotch coaſts, and feeds npon 
herrings. 

Linnæus makes the phyſcter and delphinus, which 
are ranked among the whales by ſome writers, two di- 
ſtint genera, Sec PHYSETER and DELPHINUS. 

BALAGATE, a province of the Mogul empire, 
and the largeſt of the three that compoſe the kingdom 
of Dekkan. It has Kandiſh and Barar to the north, 
Tellinga to the eaſt, Baglana with part of Guzerat 
to the weſt, and Viſiapur to the ſouth. It is a fruit- 
ful and pleaſant country, abounding with cotton and 
ſugar. Here they have ſheep withont horns ; but ſo 
ſtrong, that when bridled and ſaddled they will carry 
boys of ten years of age. Its preſent capital is Au- 
rengabad, but formerly was Dowlet Abad ; and from 
n the whole province is ſometimes called Deu- 
let- Abad. 

BaLacare Mountains, a chain of mountains which 
divides the coaſt of Malabar from that of Coromandel, 
running almoſt the whole length of the peninſula on 
this ſide the Ganges. Some parts of them are covered 
with fine red earth, which is blown by the ſtrong weſt 
winds as far as the iſland of Ceylon ; and when the 
rays of the ſun are reflected from theſe mountains, 
they ſeem to be all on fire. They make ſurpriſing al- 
terations in the ſeaſons ; for on the north ſide of cape 
Comorin, it is winter in May, June, July, Auguſt, 
and September, in which months it is ſummer on the 
ſouth ſide of the cape ; on one ſide there are continnal 
rempeſts, thunder and lightning, white the other en- 
Joys a conſtant ſerenity, When black clouds are * 
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abont the mountains, they are followed by ſudden rain, 
which cauſes the yas os + of the rivers, and choaks 
them up with ſand, infomuch that they are unnavigable 
for ſome time afterwards. The buildings and clothes 
of the inhabitants are ſcarce ſufficient to defend them 
from the weather. They live apon rice, milk, roots, 
and herbs, with very little meat : they have likewiſe a 
fort of ſmall arrac, but are never given to drunken- 
neſs; nor do they import foreign vices, for they never 
travel abroad. 

BALAGNIA, a town of Muſcovy, in the province 
of little Novogorod, ſeated on the Wolga. E. Long. 


45. 5. N. Lat. 50. 36. 


Plate XCl. 


BALAGUER, a city of Catalonia in Spain, ſcated on 
the north bank of the river Segra, at the foot of a high 
mountain, on which there was formerly a fortrels. 
E. Long. o. 48. N. Lat 41. 38. 

BALAMBUAN, or PADPAMSsUAN, 4 town 
of Aſia in the Indies on the eaſt end of the illand of 
Java, and capital of a territory of the ſame name. E, 

ong. 115. 30. S. Lat. 7. 50. 

BALANCE, or BaLLaxce, one of the fix ſimple 
powers in mechanics, principally uſed in determining 
the equality or difference of weights in heavy bodies, 
and conſequently their maſſes or quantity of matter. 

The balance is of two kinds : the ancient and the 
modern. The ancient or Roman called alſo the u- 

tera Romana, or ſteel- yard, conſiſts of a lever or beam, 
moveable on a centre, and ſuſpended near one of its 
extremities; the bodies to be weighed or applicd on 
one ſide of the*centre; and their weight is frown by 
the diviſion marked on the beam, where the weight, 
which is moveable along the lever, keeps the ſteel-yard 
in eguilibrio. This balance is ſtill ſrequently uſed in 
weighing heavy bodies. 

The modern balance now generally uſed conſiſts of 
a lever or beam ſuſpended exactly in the middle, hav- 
ing ſcales or baſons hang to each extremity. The lever 
is called the jugum or beam; and the two moietics 
thereof on each ſide the axis, the Srachia of arms. 
The line on which the beam turns, or which divides 
its brachia, is called the ax; and when conſidered 
with regard to the length of the brachia, is eſteemed 
2 point only, and called the centre of the balance ; the 
handle whereby it is held, or by which the whole ap- 
paratus is ſuſpended, is called trutira; and the flender 
part perpendicular to the beam, whereby either the 
equilibrium or preponderancy of bodies is indicated 
is called the tongue of the balance. Thus in fig. 3. ab 
is the beam, divided into two equal brachia or arms by 
the white ſpot in the centre, which is the axis or centre 
of the balance, and c is the tongue. The trutina, on 
which the axis is ſuſpended, is not repreſented in this 
figure, in order to render the other parts more conſpi- 
cuous. 

It follows, from what has been obſcrved, therefore, 
that in the Roman balance, the weight uſed for a coun- 
terpoiſe is theſame, but the point of application varies ; 
in the common balance the counterpoiſe is various, and 

the point of application the ſame. The principle on 
which each is founded, may be very eaſily underſtood 
from the following obſervations, and the general pro- 
perties of the lever. See LEVER. 

The beam AB (fig. 6), is a lever of the firſt kind; 
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ſomething faſtencd to its centre of motion: conſequently 
the mechaniſm of the balance depends on the ſame 
theorems as the lever. 

Hence as the uantity of matter in known weight is 
to its diſtance from the centre of motion, fo its diſ- 
tance of the unknown weight to its "quantity of mat- 
ter, Hence the nature and uſe of the ſeel-yard is 
eaſily known, Let AB (hg. 6.) repreſent an iuſtru- 
ment of this kind; 2, the trutins or bange on 
which the beam turns; 4, a ring on which the balance 
may be ſupended on a nail or hook x F, the hock on 
which the body to be weigbed"is hung; % 4 collar 
or guard by which the hook f is faſtened to the beam ; 

, a moveable collar; h, a ſwivel; 7, the counterpoiſe. 

rom what has been ſaid it evidently follows, that if 
the body to be weighed be faſtened ro the hook % and 
the whole ſupended to the ring &, the Eivifhon on which 
the counterpoiſe is placed to maintal an equilibrium 
in the balance, will ſhow the weight of the body re- 
quired ; provided the weight of the counterpoiſe i be 
known, and the large diviſions, 1, 2, 3, &c. be cqual 
to the diſtance between the centre of the balance and 
the ſcrew which faſtens the guard to the ſhorter arm 
of the balance, It will alſo be neceſſary that the Neel- 
yard itſelf, with its whole apparatus, exclnſive of the 
counterpoiſe, be in eguilibrie, when ſuſpended on the 
ring &. If the body to be weighed be heavier than the 
diviſions on the longer arm will indicate, the balance 
is turned the lower {ide upwards, and ſuſpended on the 
other ring 5; by which means the diviſions become 
ſhorter, becauſe the diſtance between the trutina 4, and 
the ſcrew on which the guard c moves, is leſs: the di- 
viſions in the figure on this ſide extending to 17 
whereas they extend only to 6 on the other. It will 
be unneceſſary perhaps to obſerve, that the ſame pre- 
caution, with regard tothe centre of gravity when the 
balance is ſuſpended, is alſo neceſſary when this ſide of 
the balance is uſed, as we before mentioned with re- 


We have already obſerved, that in the common ſcales 
the two brachia or arms of the balance, . 65 
fig. 4. are equal to each other, and conſequently equal 
weights placed in the ſcales 4 d, will be in equilibrio 
when the balance is ſaſpended on its centre e, as in the 
figure, where the ring at the extremity of the trutina 
- — on the tapering rod 4 6, ſixed in the foot or 

c. | 

The 2 BA AcE, or that which cheats by the 
inequaliiy of its brachia, is founded on the ſame prin- 
ciple as the ſteel-yard. Let there be, for example, a 
balance fo conſtrued, that both the brachia with their 
ſcales ſhould equiponderate, but that the length of the 
one arm ſhould be to that of the other as 10 to 9. In 
this caſe, a weight of nine pounds put into the ſongeſt 
arm, will connterpoiſc one of ten pounds put into the 
ſhorter one: but the cheat is immediately diſcovered 
by ſhifring the weight from one ſcale to the other; in 
— —4 caſe, the define will no longer remain in equi- 
ibrio, 

Alſay-BALANCE, a very nice balance uſed in docima- 
ſtical operations, to determine exactly the weight of 
minute bodies; fee fig. 7. This balance ſhould be 
made of the beſt ſteel, and of the hardeſt kind; * 
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and it is more apt than any other to take 2 perfect po- 
lich, which at the ſame time prevents the ruſt. 

The ſtructure of the aſſayer's ſcale is little different 
ſrom that of common ſcales, otherwiſe than by its 
nicety and ſmallneſs. The longer the beam of it is, 
the more exact may the weight of a body be found; 
however, 10 or 12 inches arc 2 ſufficient length. Let 
the thickneſs of it be fo little, that two drams may 
hardly be hung at either of its extremities without its 
bending ; for the Jargeſt weight put upon it ſeldom ex- 
ceeds one dram. The whole ſurface of this beam muſt 
be altogether without ornaments, which only increaſe 
the weight and gather duſt, &c, The beam is ſuſpended 
in a fork, the two legs of which are ſteel ſprings joined 
at top, but kept together below with braſs pliant 
claſp, parallel, and two lines and a halt diſtant from 
each other, This claſp being taken off, and the legs 
of the fork being ſtretched out, the axis of the beam 
may be put into two holes made for'that purpoſe at the 
— of the legs, or be taken away from them. Let a 
very ſharpneedle be fixed in the head of the fork, ſtand- 
ing perpendicularly downwards, if the fork is ſuſpended, 
and fo long, as that it may almoſt touch the top of the 
tongue of the beam put into the fork when in equi- 
librio. This needle is the mark of the equilibrium ; 
and that the artiſts may be able to obſerve this, the 
legs of the fork muſt be broader in that place, and have 
an opening two or three lines wide; this fork may 
be adorned at pleaſure, provided the motion of the ba- 
lance is not hindered by ſuch ornaments ; then take two 
ſcales made of thin plate of ſilver, one inch and a half 
in diameter, hanging on three ſmall 61k ſtrings, almoſt 
as long as the beam tied together at top, with a lilver 
hook in form of an 8, and hang them to the extremities 
of the beam: a ſmaller ſilver diſh or blued ſteel, ſome- 
what leſs than one inch in diameter, belongs to each 
of theſe ſcales. You firſt put into theſe diſhes, with a 
pair of pincers, the bodies to be weighed, or with a 
ſpoon or ſmall ſhovel, when they are pounded, and 
then you put them into the ſcales; therefore the ſmall 
diſhes muſt be perfectly equal in weight. We uſe them, 
that bodies may be more conveniently put into and 
taken out of the ſcales, and that theſe which are vaſtly 
thin may not be bent or ſoiled, and thence rendered 
falſe by wiping. 

This balance is ſuſpended on a moveable braſs or 
copper ſupport, which conſiſts of a pedeſtal, and of a 
column ſet upon it about 20 inches high, at the top 
of which comes out at right angles an arm one inch 
long. At the extremity of this arm, put a ſmall pul- 
ley three lines in diameter, another at the top of the 
column, and a third near the bottom of it; all which 
pullics muſt turn very eaſily on their axes. At the diſ- 
tance of one inch and a half below the upper arm, let 
another arm one inch and a half long come out of the 
column at right angles, having a hole through it two 
lines long, à quarter of a line broad, and placed per- 
pendicularly below the pulley of the upper arm, to re- 
ccive a (mall plate, one inch and a half long; and of 
ſuch breadth and thickneſs as that it may freely move 
up and down, and yet not have too much play within 
the hole, This plate maſt alſo have a ſmall hook at 
each extremity, 


Aud as ſuch a balance will hardly ſtand till in the 
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open air, and becomes falſe when ſpoiled with duſt ; Balance. 
it muſt be put, together with its ſupports, into a 


{mall caſe as repreſented in fig. 7. having glaſſes, a, 
a, a, at top, and all round it, that you may ſee what 
is within. 

Manner of uſing the afſſay-BaLavee. —Paſs a ſilk 
ſtring over the three pullies of the ſapport, and tie it 
at I's upper extremity to the ſmall hook introduced 
into the hole of the inferior arm ; then put the ſupport 
in the middle of the ſmall caſe, and paſs the other 
extremity of the ſilk ſtring below, through a hole bor- 
ed in the middle of the lower part of the frame, con- 
taining the window in the fore part of the caſe, and 
faſten it to a ſmall weight of a cubic form. Suſpend 
the fork of the balance on the inferior hook of the 
plate. By this means if you move backwards and 
forwards the weight faſtencd to the ſtring, placed upon 
the top of the drawer jutting out beyond the fore-part 
of the caſe, the balance within is either lifted up or 
let down. But you muſt put the bodies to be weigh- 
ed, and the weights themſelves, in the ſmall ſilver 
diſhes; and theſe, when loaded, into the ſcales, thro” 
the ſide- windows, which mult be opened for that pur- 
pole. When any thing is to be added to or taken out 
of them, you do it with the ſmall pincers; or, if it is 
powder, with the ſmall ſhovel or ſpoon : but you muſt 
let the balance down every time any thing is to be ad- 
ded or taken away, that the ſcales may reſt upon the 
bottom of the caſe; and ſhut the windows . the 
balance is lifted up again, eſpecially if the air is not 
perfectly calm. 

Hydroſtatic BaLAance, an inſtrument contrived to de- 
termine accurately the ſpecific gravity of both ſolid 
and fluid bodies. It is conſtructed in various forms; 
but we ſhall content ourſelves here with deſcribing that 
which appears of all others the moſt accurate. 

VCG, (tig. 5) is the ſtand or pillar of this hydro- 
ſtatic balance, which is to be fixed in a table. From 
the top A, hangs, by two filk ſtrings, the horizontal 
bar B B, from which it is ſuſpended by a ring z, the 
fine beam of a balance &; which is prevented from de- 
ſcending too low on either fide by the gently ſpringing 
piece tx 2, fixed on the ſupport M. The harneſs is 
annulated at , to ſhow diſtinaly the perpendicular 
poſition of the examen, by the ſmall pointed index fix- 
ed above it. ö 

The ſtrings by which the balance is ſuſpended, paſ- 
ſing over two pullics, one on each fide the piece at 
A, go down to the bottom on the other ſide, and are 
hung over the hook at v; which hook, by means of 
a ſcrew P, is moveable about one inch and a quar- 
ter, backward and forward, and therefore the balance 
may be raiſed or depreſſed ſo much. But if a greater 
elevation or depreſſion be required, the ſliding picce 
S, which carrics the ſcrew P, is readily moved to any 
part of the ſquare braſs rod VK, and fixed by means 
of -a ſcrew. 

The motion of the balance being thus adjuſted, 
the reſt of the apparatus is as follows. HH is a ſmall 
board, fixed upon the picce D, under the ſcales d and 
e, and is moveable up and down in a low {lit in the 
pillar above C, and faſtened at any part by a ſcrew be- 
hind. From the point in the middle of the bottom of 


each ſcale, hangs, by a fine hook, a braſs wire ad 
and à c. Theſe paſs through two holes n in the 
table 
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wire rs is covered with paper, graduated by equal di- 
viſions, and is about five inches long. 

In the corner of the board at E, is fixed a braſs 
tube, on which a round wire 4 / is ſo adapted as to 
move neither tov tight nor too free, by its flat head I. 
Upon the lower part of this moves another tube Q, 
which has faficient friction to make it remain in any 
poſition required: to this is fixed an index T, mo- 
ving horizontally When the wire / is turned about, 
and therefore may be caſily ſet to the graduated wire 
rs. To the lower end of the wire r 5 hangs a weight 
L; and to that a wire pn, with a ſmall braſs ball 
about one-fourth of an inch diameter. On the other 
ſide, to the wire ac, hangs a large glaſs bubble R, by 
2 horſc-hair, 

Let us firſt ſ1ppoſe the weight L taken away, and 
the wire ps ſuſpended from 8: and, on the other 
ſide, let the bubble R be taken away, and the weight 
F ſuſpended at c, in its room. This weight F we 
ſuppoſc to be ſufficient to keep the ſeveral parts hang- 
ing to the other ſcale in equilibrium, at the ſame time 
that the middle point of the wire pz is at the ſurface of 
the water in the veſſcl N. The wire pr is to be of 
ſuch a ſize, tha: the length of one inch thall weigh 
four grains. 

Now it is evident, ſince braſs is eight times heavier 
than water, that for every inch the wire links in the 
water it will become half a grain lighter, and half a 
grain heavier for every inch it riſes out of the water: 
coaſequently, by ſinking two inches below the mid- 
dle point, or riling two inches above it, the wire 
will become one grain lighter or heavier. Therefore, 
if, when the middle point is at the furface of the wa- 
ter in equilibrium, the index T be ſet to the middle 
point a of the graduated wire rs, and the diſtance on 
each ſide ar and as contains 100 equal parts; then if, 
in weighing bodies the weight is required to the hun- 
dredth part of a grain, it may be eaſily had by proceed- 
ing in the eu manner. 

Let the body to be weighed be placed in the ſcale 
d. Put the weight X in the ſcale e; and let this be 
ſo determined, that one grain more ſhall be too much, 
and one grain leſs too little. Then the balance be- 
ing moved gently up or down, by the ſcrew P, till 
the equilibrium be nicely ſhown at 0; if the index T 
be at the middle point a of the wire ry, it ſhows 
that the weights put into the ſcale e are juſt equal 
to the weight of the body, By this method we find 
the abſolute weight of the body: the relative weight 
is found by weighing it hydroſtatically in water, as 
follows. 

Inſtead of putting the body into the ſcale e, as be- 
fore, let it hang with the weight F, at the hook c, by 
a horſe-hair, as at R, ſappoling the vetlcl O of water 
were away. The equilibrium being then made, the 
index T ſtanding between a and x, at the 36 divi- 
ſion, ſhows the weight of the body put in to be 
1095,36 grains. As it thus hangs, let it be immerſed 
in the water of the veſlel O, and it will become much 
lighter : the ſcale e will deſcend till the beam of 
the balance reſt on the ſupport 2. Then ſuppoſe 
100 grains put into the ſcale d reſtore the equilibrium 
precitely, ſo that the index T ſtand at the 36 divi- 
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ſion above a; it is evident that the weight of an e- 
qual bulk of water would, in this caſe be exattly 1co 
grains. 

Atter a like manner this balance may be applicd to 
find the ſpecitic gravity of liquids as is eaſy to couceive 
from what has been ſaid. 

BALANCE of Trade. That which is commonly 
meant by the balance of trade, is the equal importing 
of forcign commodities with the cxporting of the na- 
tive. And it is reckoned that nation has the advantage 
in the balance of trade, which exports more of the na- 
tive commodities, and imports leſs of the torcign. The 
reaſon of this is, that, if the native commodities be of 
a greater value than are imported, the balance of that 
account muſt be made np in bullion or money: and the 
nation grows ſo much richer, as the balance of that ac- 
count amoants to, 

BALANCE of a Clock, or Watch, is that part which 
regulates the beats, See CLouck- Making. 

BALANCE-Fiſh. See SQUALUS. 

BALA/\CER, in the hittory of inſets, a ſtyle, or 
oblong body, ending in a e or head, found 
under cach wing of the two-winged flies; theſe ſerve 
to poiſe the body of the fly. 

BALANCING, among ſeamen, the contracting a 
ſail into a narrower compals, in a ſtorm, by retrench- 
ing, or folding up a part of it at one corner: this me- 
thod is uſed in contradiſtinction to rechng, which is 
common to all the principal ſails; whereas balancing is 
peculiar to few, ſuch as the mizen of a ſhip, and the 
main-ſail of thoſe veſſels wherein it is extended by a 
boom. See Boom and REEr.—The balance of the 
mizen is thus performed: the mizen yard is lowered a 
little, then a Gall portion of the fail is rolled up at the 
peck or upper corner, and faſtened to the yard about 
one-fifth inward from the outer end or yard-arm to- 
ward the maſt. Sce MIzZzERN.— A boom main-ſail is 
balanced, after all its reets are taken in, by rolling up 
a ſimilar portion of the hindmoſt or aftmoſt lower cor- 
ner called the clue, and faſtening it ſtrongly to the 
boom, having previoully wrapped a piece of old canvas 
round the part (which is done in both caſes) to pre- 
vent the ſail from being freited by the cord which faſ- 
tens it, 

BALANUS, in zoology, the trivial name of a ſpe- 
cies of lepas. See LEPaAs. 

BALANSTINES, in botany. See PUNICA. 

BALAYAN, a province of the iſland of Manila in 
the Eaſt Indies, belonging to the Spaniards.— It hes 
next to the city of Manila, and extends along the 
coaſt on the eaſt {tide of the iſland, a little beyond the 
bay of Batangas. There were formerly gold mines in 
it, but they have been long fince abandoned. It is inha- 
bited by about 2500 tributary Indians, and abounds in 
cotton, rice, and palm-trecs. The province is well 
caltivated ; and the Spaniards, gencrally ſpeaking, 
have conntry-houſes in it. 

BALBASTRO, a principal town of Spain, in the 
kingdom of Arragon, and capital of a diſtrict of the 
ſame name. E. Long. o. 20. N. Lat. 41. 50. 

BALBEC, a city of Alia in Syria, ancicntly called 
Heliopolis, and by the Arabians the wonder of Syria. 
It is ſituated at the foot of Anti-Lebanon, preciſely 
on the laſt riſing ground where the mountain termi- 
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of which appears a white edging of domes and mina- 
rets, After an hour's journey we reach theſe trees, 
which are very fine walnuts; and ſoon after, croſſing 
ſome ill-caltivated gardens, by winding paths, arrive 
at the entrance of the city, We there perceive a ruin- 
ed wall flanked with ſquare towers, which aſcends the 
declivity to the right, and traces the precincts of the 
ancient city, This wall, whieh is only ten or twelve 
fect high, permits us to have a view of thoſe void 
ſpaces and heaps of ruins which are the invariable ap- 
pendage of every Turkiſh city; but what principally 
attracts our attention is a large edifice on the left, 
which, by its lofty walls and rich columns, manifeſtly 
appears to be one of thoſc temples which antiquity has 
left for our admiration. Theſe ruins, which are ſome 
of the moſt beautiful and beſt preſerved of any in Aſia, 
merit a particular deſcription. 

To give a juſt idea of them, we muſt ſuppoſe our- 
ſelves deſcending from the interior of the town. At- 
ter having croſſed the rubbiſh and huts with which it is 
lilled, we arrive at a vacant place which appears to 
have been a ſquare; there, in front, towards the 
welt, we perccive a grand ruin, which conſiſts of two 

vilions ornamented with pilaſters, joined at their 
itom angle by a wall 160 feet in length. This 
front commands the open country from a ſort of ter- 
race, on the edge of which we diſtinguiſh with diffi- 
culcy the baſes of twelve columns, which formerly ex- 
tended from one pavilion to the other and formed a 
portico, The principal gate is obſtructed by heaps of 
ilones; but, that obſtacle ſurmounted, we enter an 
empty ſpace, which is an hexagonal court of 180 feet 
diameter. This court is ſtrewed with broken co. 
lumns, matilated capitals, and the remains of pilaſters, 
entablatures, and cornices; around it is a row of 
ruined edifices which diſplay all the ornaments of 
the richeſt architecture. At the end of this court, op- 
polite the weſt is an outlet, which formerly was 
4 gate through whieh we perceive a ſtill more ex- 
tenſive range of ruins, whoſe magnificence ſtrongly 
excites curioſity, To have a full proſpe& of theſe, 
we muſt aſcend a ſlope, up which were the ſteps to 
this gate; and we then arrive at the entrance of a 
ſquare court, much more ſpacious than the former, being 
350 wide and 336 in length. The eye is at firſt at- 
tracted by the end of this court, where ſix enormous and 
majeſtic columns render the ſcene aſtoniſhingly grand 
and pictureſque. Another object not leſs intereſting is 
a ſecond range of columns to the left, which appear to 
have been part of the periſtyle of a temple ; but before 
we paſs thither, we cannot refuſe particular aitention 
to the edifices which incloſe this court on each ſide. 
They form a fort of gallery which contains various 
chambers, ſeven of which may be reckoned in each 
of the principal wings, viz. two in a ſemicircle 
and five in an oblong ſquare, The bottom of theſe 
apartments ſtill retains pediments of niches and taber- 
nacles, the ſ1pporters of which are deſtroyed. On 
the ſide of the court they are open, and preſent 
only four and Nx columns totally deſtroyed, It 
is not caſy to conceive the uſe of theſe apartments; 
but this does not diminiſh our admiration at the beau- 
ty of their pilaſters and the richneſs of the frize 
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of the entablature. Neither is it 
remarking the fin 
mixture of the garlands, the large foliage of the ca- 
pitals, and the ſculpture of wild plants with which 
they are every where ornamented, In traverſing the 
length of the court, we find in the middle a lifle 
ſquare eſplanade, where was a pavilion, of which 
nothing remains but the foundation. At length we 
arrive at the foot of the ſix columns; and then 
firſt conceive all the boldneſs of their elevation and the 
richneſs of their workmanſhip. Their ſhafts are 21 
feet eight inches in circumference and 58 high; ſo 
that the total height, including the entablature, is 
from 71 to 72 fect. The fight of this ſuperb ruin, 
thus ſolitary and unaccompanied, at firſt ſtrikes us 
with aſtoniſhment ; but, on a more attentive exami- 
nation, we diſcover a ſeries of foundations which 
mark an oblong ſquare of 268 feet in length and 146 
wide, and which, it ſeems probable, was the periſtyle 
of a grand temple, the primary purpoſe of this whole 
ſtructure. It preſented to the great court, that is to 
the eaſt, a front of ten colamns, with 19 on each fide, 
which with the other ſix make in all 54, The ground 
on which it ſtood was an oblong ſquare, on a level 
with this court, but narrower than it, ſo that there 
was only a terrace of 27 feet wide round the colonnade ; 
the eſplanade this produces fronts the open country to- 
ward the weſt, by a ſloping wall of about 30 feet. 
This deſcent as you approach the city becomes leſs 
ſteep, ſo that the foundation of the pavilion is on a 
level with the termination of the hill; whence it is 
evident that the whole ground of the courts has been 
artificially raiſed. Such was the former ſtate of this 
edifice ; but the ſouthern fide of the grand temple was 
afterwards blocked up to build a ſmaller one, the pe- 
riſtyle and walls of which are ſtill remaining. This 
temple, ſituated ſomewhat lower than the other, pre- 
ſents a ſide of 13 columns by eight in front (in all 
24), which are likewiſe of the Corinthian order ; their 
ſhatrs are 15 feet eight inches incircumference, and 44 
in height, The building they ſurround is an oblong 
ſquare, the front of which, turned towards the eaſt, 
is out of the line of the left wing of the great court. 
To reach it you muſt croſs trunks of columns, heaps 
of ſtone, and a ruinous wall by which it is now hid. 
After ſurmounting theſe obſtacles you arrive at the 
gate, where yon may ſurvey the incloſure which 
was once the habitation of a god ; but inſtead of the 
awful ſcene of a proſtrate people and ſacrifices offered 
by a multitude of prieſts, the ſky, which is open from 
the falling in of the roof, only lets in light to ſhow a 
chaos of ruins covered with duſt and weeds, The 
walls, formerly enriched with all the ornaments of the 
Corinthian order, now preſent nothing but pediments 
of niches and tabernacles, of which almoſt all the ſup- 
porters are fallen to the ground. Between theſe niches 
is a range of fluted pilaſters, whoſe capitals ſupport a 
broken entablatore; but what remains of it diſplays a 
rich ſrize of ſoliage reſting on the heads of ſatyrs, 
horſes, bulls, &c. Over this entablature was the an- 
cient roof, which was 57 feet wide and 110 in length, 
The walls which ſupported it are 31 feet high, and 
without a window. It is impoſſible to form any idea 
of the ornaments of this roof, except from the frag- 
ments lying on the ground; but it could not have —_ 
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ges, on which are repreſented Jupiter ſeated on his 
cagle ; Leda careſſed by the ſwan ; Diana with her 
bow and creſcent ; and ſeveral buſts which ſcem to be 
figures of emperors and empreſſes. It would lead us 
too far to enter more minutely into the deſcription of 
this aſtoniſhing edifice. The lovers of the arts will 
find it deſcribed with the greateſt troth and accuracy 
in a work publiſhed at London in 1757 under the title 
of Ruins of Balbec., This work, compiled by Mr Ro- 
bert Wood, the world owes to the attention and libe- 
rality of Mr Dawkins, who in 1751 viſited Balbec 
and Palmyra, But ſcveral changes, however, have 
taken place ſince their journey: for example, they 
found nine large columns ſtanding, and in 1784 Mr 
Volney found but ſix. They reckoned at the 
leſſer temple, but there now remain but 20; the others 
have been overthrown by the earthquake of 1759. It has 
likewiſe ſo ſhaken the walls of the leſſer temple, that the 
ſtone of the ſoffit, or craſs ſtone at the top, of the 
gate was ſlid between the two adjoining ones, and de- 
cended eight inches; by which means the body of 
the bird ſculptured on that ſtone is ſuſpended detached 
from its wings and the two garlands which hung from 
its beak and terminated in two genii. Nature alone 
has not effected this devaſtation ; the Turks have had 
their ſhare in tbe deſtruction of the columns. Their 
motive is io procure the iron cramps, which ſerve to 
join the ſeveral blocks of which each column is com- 
poſed. Theſe cramps anſwer ſo well the end intend- 
ed, that ſeveral of che columns are not even disjointed 
by their fall; one, among others, as Mr Wood ob- 
ſcrves, has penetrated a ſtone of the temple wall with- 
out giving way; nothing can ſurpaſs the workmanſhip 
of theſe columns; they are joined without any cement, 
yet there is not room for the blade of a knife between 
their interſtices. After ſo many ages, they in gene- 
ral till retain their original whiteneſs. But what is 
ſtill more aſtoniſhing, 1s the enormous ſtones which 
compoſe the ſloping wall. To the weſt the ſecond 
layer is formed of ſtones which are from 28 to 35 feet 
long, by about nine in height. Over this layer, at 
the north-weſt anglc, there are three ſtones which 
alone occupy a ſpace of 175; feet ; viz. the firſt 58 
feet ſeven inches: the ſecond 58 feet 11, and the third 
exactly 58 fect ; and each of theſe are 12 feet thick. 
Theſe ſtones are of a white granite, with large ſhinin 
flakes like gypſe ; there is a _ of this kind 
ſtone under the whole city and in the adjacent moun- 
tain, Which is open in ſeveral places, and among others 
on the right, as we approach the city. There is ſtill 
lying there a ſtone, hewn on three ſides, which is 69 
feet two inches long, 12 feet 10 inches broad, and 
13 feet three in thickneſs. By what means could the 
ancients move theſe enormous maſſes ? This is doubt- 
leſs a problem in mechanics curious to reſolve. The 
inhabitants of Balbec have a very commodious manner 
of explaining it, by ſuppoſing theſe edifices to have 
been conſtructed by Djenoun, or genii, who obeyed 
the orders of King Solomon ; adding, that the motive 
of ſuch immenſe works was to conceal in ſubterrancous 
caverns vaſt treaſures, which {till remain there. To 
diſcover theſe, many have deſcended into the vaults 
Vol. II. 
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Balbec, richer than the gallery of the periſtyle : the principal 
——— remaining parts contain tablets in the form of lozen- 


BAL 


which 


tortions of the governors, who have made their ſup- 
poſed diſcoveries a pretext, have at length diſheartened 
them ; but they imagine the Europeans would be more 
ſucceſsful, nor would it be poſſible to perſuade them 
but what we are poſſeſſed of the magic art of deſtroy- 
ing taliſmans, It is in vain to oP ſe reaſon to igno- 
rance and prejudice : and it wou T1 be no leſs ridicu- 
lous to attempt to prove to them that Solomon never 
was acquainted with the Corinthian order, which was 
only in uſe under the Roman emperors. But their 
tradition on the ſubject of this prince may ſuggeſt three 
important obſervations. Firſt, That all tradition re- 
lauve to high antiquity is as falſe among the'Orientals 
as the Europeans, With them, as with us, facts which 
happened 100 years before, when not preſerved in 
writing, are altered, mutilated, or forgotten. To ex- 
pet information from them with reſpect to events in 
the time of David or Alexander, would be as abſurd 
as to make inquiries of the Flemiſh peaſants concern- 
ing Clovis or Charlemagne. Secondly, That through- 
out Syria, the Mahometans, as well as the Jews and 


Chriſtians, attribute every great work to Solomon : 
not that the me of him till remains by tradition 
in thoſe countries, but from certain paſſages in the Old 


Teſtament ; which, with the goſpel, is the ſource of 
almoſt all their tradition, as theſe are the only hiſtori- 
cal books read or known ; but as their expounders are 
very ignorant, their applications of what they are told 
are generally very remote from truth : by an error of 
this kind they pretend Balbec is the houſe of the foreſt 
of Lebanon built by Solomon ; nor do they approach 
nearer probability when they attribute to that king the 
well of Tyre and the buildings of Palm Thirdly, 
That the belief in hidden treaſures has been confirmed 
by diſcoveries which have been really made from time 
to time. It is not many years ſince a ſmall coffer was 
found at Hebron full of gold and filver medals, with 
an ancient Arabic book on medicine. In the country 


of the Druzes an individual diſcovered lhkewiſe, ſome 


time ſince, a jar with gold coin in the form of a cre- 
ſcent ; but as the chiefs and governors claim a right to 
theſe diſcoveries, and ruin thoſe who have made ; "hay 
under pretext of obliging them to make reſtoration, 
thoſe who find any thing endeavour carefully to con- 
ceal it ; they ſecretly melt the antique coins, nay, fre- 
uently bury them again in the ſame place where th 
ound them, from the ſame fears which cauſed their 
firſt concealment, and which prove the ſame tyranny 
formerly exiſted in theſe countries. 

When we conſider the extraordinary magnificence 
of the temple of Balbec, we cannot but be aſtoniſhed 
at the ſilence of the Greek and Roman authors. Mr 
Wood, who has carefully examined all the ancient wri- 
ters, has found no mention of it except in a fragment 
of John of Antioch, who attributes the conſtruction 
of this edifice to Antoninus Pius. The inſcriptions 
which remain corroborate this opinion, which perſect- 
ly accounts for the conſtant uſe of the Corinthian or- 

er, ſince that order was not in general uſe before the 


third age of Rome; but we onght by no means to al- 
lege as an additional proof the bird ſculptured over 
the gate ; for if his crooked beak, large claws, and 
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of their reſcarches, added to the oppreſſions and ex, 
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the caduceas he bears, give him the appearance of an 
eagle, the taft of feathers on his head, like that of 
certain pigeons, proves that he is not the Roman eagle: 
beſides that the ſame bird is found in the temple of 
Palmyra ; and is therefore evidently an Oriental cagle, 
conſecrated to the ſun, who was the divinity adored in 
both theſe temples. His worthip exiſted at Balbec in 
the moſt remote antiquity. His ſtatue, which reſem- 
bled that of Oſiris, had been tranſported there from 
the Heliopolis of Egypt, and the ceremonics with 
which he was worſhipped there have been deſcribed 
by Macrobius, in his curious work entitled Saturnalia. 
Mr Wood ſuppoſes with reaſon, that the name of 
Balbec, which in Syriac ſignifies City of Bal, or of 
the ſun, originated in this worſhip. The Greeks, by 
naming it Heliopolis, have in this inſtance only given 
a literal tranſlation of the oriental word; a practice to 
which they have not always adhered. We are igno- 
rant of the ſtate of this city in remote antiquity ; but 
it is to be preſumed, that its ſituation, on the road 
from Tyre to Palmyra, gave it ſome part of the com- 
merce of theſc opulent capitals. Under the Romans, 
in the time of Auguſtus, it is mentioned as a garriſon 
town ; and there 1s ſtill remaining, on the wall of the 
ſouthern gate, on the right as we enter, an inſcription 
which proves the truth of this, the words KENTURIA 
PRIMA, in Greek characters, being very legible. One 
hundred and forty years after, Antoninus built there 
the preſent temple, inſtead of the ancient one, which 
was doubtleſs falling into ruins : but Chriſtianity ha- 
ving gained the aſcendency under Conſtantine, the 
ies. 14 temple was neglected, and afterwards convert- 
ed into a church; a wall of which is now remaining, 
that hid the ſanctuary of the idols. It continued thus 
until the invaſion of the Arabs, when it is probable, 
they envied the Chriſtians ſo beautiful a building. The 
church being leſs frequented fell to decay; wars ſuc- 
cceded ; and it was converted into a place of defence; 
battlements were built on the wall which ſurrounded 
it, on the pavilions and at the angles, which till ſub- 
iſt ; and from that time, the temple, expoſed to the 
fate of war, fell rapidly to ruin. The ſtate of the 
city is not leſs deplorable. The wretched govern- 
ment of the emirs of the houſe of Harfouſhe had 
already greatly impared it, and the earthquake of 
I 759 N its deſtruction. The wars of the 
Emir Youſef and Djezzar have rendered it ſtill more 
deſerted and ruinous, Of 5000 inhabitants, at which 
number they were eſtimated in 1751, not 1200 are 
now remaining ; and all theſe poor, without induſtry 
or commerce, and cultivating nothing but a little cot- 
ton, ſome maize, and water-melons, 

BALBINUS 3 Ccelius), the Roman em- 

ror, being choſen by the ſenate in 237, was maſſacred 

y the ſoldiers, who had a diſlike to ſuch emperors as 
were elected only by the ſenators. This prince was e- 
loquent, and wrote pretty good verſes. 

BALBOA (Vaſco Nugnes de), a Caſtilian ; a cele- 
brated navigator, and one of the firſt diſcoverers of 
South America, He was beheaded by the Spaniſh 
governor of St Mary, through jealouſy of his growing 
reputation, in 1517, aged 42. 

BUS (Lucius Cornelius Theophanes), was born 
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at Cadiz, and diſtinguiſhed himſelſ by his valour in the Balcony 
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war carried on by bs Romans in Spain againſt Serto- 
rius and the Luſitanians, on which account Pom 
gave him the privileges of a Roman citizen, He was 
conſul in the 71 4th year of Rome, and was the firſt fo- 
reigner on whom that dignity was conferred, He was 
the friend of Pompey, Cæſar, Craſſus, and Cicero.— 
There were many other illuſtrious Romans of the name 
of Balbus. 

BALCONY, in architecture, a projecture in the 
front of a houſe, or other building, ſupported by pillars 
or conſoles, and encompaſſed with a baluſtrade. 

BALDACHIN, or Bartpaquin, in architecture, 
a building in form of a canopy, ſupported by pillars, 
and frequently uſed as a covering to inſulated altars. 
_—_ alſo uſe the term ba/dachin for the ſhell over a 

oor. 

BALDINUCCI (Philip), of Florence; a connoif- 
ſeur in the polite arts, and the continuator of Vaſar's 
lives of the painters, He died in 1696, aged 72. 

 BALDIVIA, or VaLpivia, a ſca-port town of 
Chili, in America, belonging to the Spaniards, It is 
ſituated between the rivers Callaculles and Portero, 
where they fall into the South Sea. W. Long. 80. 5. 
S. Lat. 40. 5. It was built in 1551 by the Spaniſh 
general Baldivia, from whom it takes its name, We 
may judge of its importance from the ſum granted 
annually by the king for 1 the garriſon and 
keeping the fortifications in repair, being no leſs than 
300,000 pieces of eight. It is defended * four ſtrong 
caſtles, mounting 100 pieces of fine braſs cannon. 
Notwithſtanding which, however, as the garriſon is 
compoſed moſtly of tranſported criminals, on whom no 
dependance can be placed, and generally ill ſupplied 
with ammunition, &c. it could make but a poor de- 
fence. In 1643 it was eaſily taken by the Dutch, who 
would probably have maintained their conqueſt againſt 
all the power of the Spaniſh viceroy, had they not been 
obliged to relinquiſh it through ſickneſs and famine. 
The inhabitants of Baldivia amount to about 2000. 
The trade is leſs conſiderable than formerly, becauſe 
the gold mines in the neighbourhood are ſhut up ; yet 
ſeveral large ſhips are employed in the trade between 
this port and that of Lima, which conſiſts of gold, 
corn, hides, and ſalt proviſions, which are exchanged 
for ſlaves, ſugar, chocolate, and European commodi- 
ties and manufactures. 

BALDNESS, a deſect of hair, chiefly on the ſinci- 
put. It differs from alepecia, area, ophiaſis, and tinea, 
as theſe all ariſe from ſome vice in the nutritious hu- 
mour ; baldneſs, from the defect of it. When the eye- 
lids ſhed their hair, it is called a pti/oſis, Among the 
cauſes of baldneſs, immoderate venery is reputed one 
of the chief: old age vſually brings it on of courſe. 
Some will have the proximate cauſe of baldneſs to be 
the dryneſs of the brain, and its ſhrinking from the cra- 
nium ; it having been obſerved, that in bald perſons 
there is always a vacuity or empty ſpace between the 
ſkull and the brain.—Catvus, bald- pate, was a frequent 
term of reproach among the Romans; among whom 
this defect was in great diſcredit. Hence divers arts to 
conceal it, as falſe hair, a galericulus contrived on pur- 
pole, The later Romans, however, ſcem to have been 

recon- 
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Baldoc reconciled to baldneſs ; for we find among them a kind 


of officers, or ſervants, called g/abratores, or glabrarii, 
whoſe buſineſs was to take off the hair from all parts, 
even from the head. In an ancient inſcription, there 
is mention of one Diophantus, TI. CASARIS 
ORNATOR GLABR, that is, Ornator Clabrarius. 
BALDOC, a town of Hertfordihire, in England, 
chiefly noted for its trading in malt. W. Long. o. 10. 
N. Lat. 51. 55. | 
BALDOCK (Ralph de), biſhop of London in the 
reigns of Edward I. and II. was educated at Moreton- 
college, in Oxford ; became dean of St Paul's ; was 
afterwards promoted to the ſee of London ; and at laſt 
was made lord high chancellor of England. He had a 
very amiable character both for morals and learning; 
and wrote Hiſtoria Anglica, or An Hiſtory of the Britiſh 
Affairs down to his own time; and, A Collection of the 
Statutes and Conſtitutions of the church of St Paul. 
Biſhop Baldock died at Stepney, d 24. 1313. 
BALDWIN, archbiſhop of Canterbury, was born 
of obſcure parents at Exeter, where in the early part 
of his life, he tanght a grammar-ſchool ; after which 
he took orders, and was made archdeacon of Exeter : 
but he reſigned that dignity, and became a Ciſtertian 
monk in the monaſtery of Ford in Devonſhire, of which 
in a few years he was made abbot. In the year 1180, 
he was conſecrated Biſhop of Worceſter. In 1184, he 
was promoted to the ſee of Canterbury by Pope Lu- 
cius III. and, by his ſucceſſor Urban III. was ap- 
pointed legate for that dioceſe. He laid the founda- 
tion of a church and monaſtery in honour of Thomas 
Becket, at Hackington, near Canterbury, for ſecular 
rieſts; but, being oppoſed by the monks of Canter- 
ry and the Pope, was obliged to deſiſt. In 1190 
he crowned King Richard I. at Weſtminſter ; and ſoon 
after followed that prince to the holy land, where he 
died at the fiege of Ptolemais. Giraldus Cambrenſis, 
who accompanied him in this expedition, ſays he was 
of a mild diſpoſition, and of great abſtinence. He 
wrote various tracts on religious ſubjects, which were 
collected and publiſned by Bertrand Tiſſier in 1662. 
BALE (John), biſnop of Oſſory in Ireland, was 
born at Cove, near Dunwich in Suffolk, in the year 
1495. At 12 years of age he was entered in the mo- 
naſtery of Carmelites at Norwich, and was thence ſent 
to Jeſus- college in Oxford. He was educated a Ro- 
man catholic, but was converted to the Proteſtant reli- 
ion by Thomas Lerd Wentworth. On the death of 
oa Cromwell, favourite of Henry VIII. who pro- 
tected him from the perſecutions of the Romiſh clergy, 
he was obliged to retire into the Low Countries, where 
he continued eight years. Soon after the acceſſion of 
Edward VI. he was recalled ; and being firſt preſented 
to the living of Biſhop's Stocke in Hampſhire, in 1552, 
he was nominated to the ſee of Oſſory. During his re- 
ſidence in Ireland he was remakably aſſiduous in pro- 
pagating the Proteſtant doQrines ; but to very little 
purpoſe, and frequently at the hazard of his life. Once, 
in particular, they murdered five of his domeſtics, who 
were making hay in a meadow near his houſe ; and 
would probably have done the ſame by him, if the ſo- 
vercign of Kilkenny had not come to his aſſiſtance with 
too horſe and 300 foot. On the acceſſion of Queen 
Mary, the tide of oppoſition became ſo powerful, that, 
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to avoid aſſaſſination, he embarked for Holland, but Bale 
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was very unfortunate in his eſcape, Firſt he was ta- 


ken by a Dutch man of war, and robbed by the cap- Bleares, 


tain of all his effects. Then, being forced by. ſtreſs of 
weather into St Ive's in Cornwall, he was confined on 
ſuſpicion of treaſon, Being however releaſed after a 
few days confinement, the ſhip anchored in Dover 
road, where he was again ſcized on a falſe accuſation. 
After his arrival in Holland, he was kept priſoner for 
three weeks, and at length obtained his liberty on pay- 
ing 30 J. From Holland he travelled to Baſil in Swit- 
zerland, where he continued till Queen Elizabeth a- 
ſcended the throne. After his return to England, he 
was in 1560 made prebendary of Canterbury, pro- 
bably not chooling to return to his former fock of 
wolves. He dicd in November 1563, at Canterbury, 
in the 68th year of his age. He was fo ſevere a writer 
againſt the church of Rome, that his books are parti- 
cularly prohibited in the expurgatory index publithed 
at Madrid, in folio, in the year 1667. He is the car- 
lieſt dramatic writer in the Engliſh language, or at leaſt 
author of the firſt pieces of that kind that we find in 
wy Of his writings in that way no fewer than 21 

ave been enumerated ; only three of them, however, 
have been ſeen in print, viz. 1, God's Promiſes, an in- 
terlude ; 2. St John Baptiſt, an interlude ; 3. Concern- 
ing the Laws of Nature corrupted : the firſt of which 
has been reprinted by Dodſley in the firſt volume of 
his collection of old plays, and the only copy extant 
of the laſt is preſerved in St Sepulchre's library in Du- 
blin. As to the reſt, they are mentioned by himſelf, as 
his own, in his account of the writers of Britain before 
mentioned. He alſo tranſlated the tragedies of Pam- 
machius. His other works are very numerous; but the 
chief is his catalogue of Britiſh Authors: a book of 
ſome merit, as it contains ſome information which is 
not elſewhere to be found; but he has deſtroyed his 
credit by his intemperate Billingſgate abuſe of all thoſe 
who diftered from him in religion. The authentic part 
of his work is tranſcribed from Leland. The title of 
it is, /luſtrium Majoris Britannie ſcriptorum cataloguzs, 
a Japheto ſanctiſimi Noa filio ad an. Dom. 1557. 

BALE, in commerce. Any goods packed up in cloth, 
and corded ronnd very tight, in order to keep them 
from breaking, or preſerve them from the weather, is 
called a bale.— A bale of cotton yarn is from 300 to 
400 weight; of raw ſilk, is from 100 to 400 ; of lock- 
ram or dowlas, either three, three and a half, or four 
pieces. 

BALE-goods, among the Engliſh merchants are, 
all ſuch as are imported or exported in bales ; but the 
French give that name to certain hardwares, and o- 
ther ſorts of merchandize, which come to Paris, and 
are commonly made by bad workmen of indifferent 
materials. | 

BALEARES IxsUIE, or the Balearic Iſlands. 
The apellation is commonly derived from Bea, be- 
cauſe the inhabitants were excellent lingers. But 
Bochart makes the name of Punic or Phoenician origi- 
nal, as were the people: Baal-jare, a maſter, or ſkil- 
ful at throwing ; the Phoenicians and Hebrews bein 
dexterous at the uſe of the fling. The Greeks called 
theſe iſlands Cymneſiae (Strabo) ; becauſe in ſummer 
the inhabitants went naked (Diodorus, Livy), or ra- 
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Balearic ther becauſe only armed with a fling in war ge map 


pales, 


They are two in number, the Greater and the Leſs, 
or Major and Minor ; and hence the modern names 


— Majorca and Minorca, The Major is diſtant from the 


Minor 30 miles to the weſt, in length 40 miles, and in 
circuit 150 (Pliny). They were ſubdued by Qvintus 
Metellus, thence ſurnamed Balearicus, in the year 120 
B. C. The Baleares, together with the adjacent 
iſlands, were a part of the Provincia Citerior or Tar- 
raconenſis, and of the reſort of the Conventus Cartha- 

inienſis of New Carthage. Theſe iſlands are called 

hoearades by Apollonias, and Chocradades by Strabo, 
1. e. rocky.“ See Majorca and MINoORCA. 

BALEARIC Is LANs. See the preceding ar- 
ticle. 

BALECHOU __ oſeph), a very celebrated 
and well known French engraver, flouriſhed abont 
1750, He died, according to Baſan, ſome few years 
ſince at Avignon. This extraordinary artiſt worked 
entirely with the graver ; and he was perfectly ma- 
ſter of that inſtrument. The clearneſs of his ſtrokes, 
and the depth of colour which he produced, are 
far beyond any production prior to his own. The 
two large plates which he did from Vernet, one re- 
preſenting a //ormm, the other a calm, muſt ever be con- 
ſidered as ve —_— exertions of the artiſt, They 
are too well known, and too much admired, to need 
any further culogium ; and were never equalled, until 
they were perhaps ſurpaſſed by an Engliſhman, Mr 
Woollet. | 

BALEN (Hendrick Van), hiſtory and portrait 
painter, was at Antwerp, in 1560, and was a 
diſciple of Adam Van Oort ; but he quitted that ma- 
ſter to acquire a better taſte of deſign and compoſition, 
by purſuing his ſtudies at Rome, where he reſided for 
2 conſiderable time. He copied the antiques ; he at- 
rended to the works of the moſt memorable modern 
artiſts ; and at his return to his own country, the viſi- 
ble improvement of his taſte recommended him to the 
favour and eſtcem of the ableſt judges of the art. He 
diſtinguiſhed himſelf by a manner of deſigning, 
and his works are admitted into the cabinets of the 
carious, among thoſe of the principal painters. He 
particularly excelled in the naked, and gave to his fi- 
gures ſo much truth, roandneſs, and correctneſs of 
outline, that few of his cotemporaries could enter into 
competition with him. Several fine portraits of his 
hand are at the Hague ; among which there is one a- 
dorned with allegorical figures of Wiſdom and Juſtice, 
which extorts commendation from all who attentively 
conſider it. He died in 1632. All the hiſtorical ſub- 
jects painted by Van Balen have abundant merit. His 
deſigns of the Deluge, of Moſes ſtriking the Rock, 
and the drowning of Pharaoh, are grand and noble 
compoſitions. Houbraken obſerves, that Van Balen, 
with great judgment, hath introduced the Iſraelites in 
a clear = in the back-ground, but the Egyptians in 
a ſtron dow in the fore-ground, which had a very 
fine effect; the figures being well deſigned, the atti- 
tudes and draperies well choſen, and the number of the 
figures being very conſiderable. Of this painter's hand 
alſo, the judgment of Paris is accounted a maſterly 
performance; in which the figure of Venus is fo ele- 
gantly deſigned, ſo full of life, and ſo round, that it 
ſeems to ſtaud forth, from the ſurface. The landſcapes 
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1 were generally painted by the Velvet Breug- 
el. 

BALEN (John Van), painter of hiſtory, land- 
ſcapes, and 635 was 3. * in 1611 ; and 
derived his knowledge of the art, and his fine taſte of 
drawing and deſign, from his father Hendrick Van 
Balen ; but, as ſuon as he had made a competent pro- 

reſs, he travelled to Rome, and lived for ſeveral years 
in that and other cities of Italy. There he acquired a 
good guſto of deſign, though he was ſometimes incor- 
rect; and his particular merit was ſhown in his naked 
figures of boys, cupids, nymphs bathing or hunting, 
which ſabjefs he painted a conſiderable number; 
and he procured both praiſe and riches by his landſcapes 
and hiſtories, His pictures were well handled, his 
trees touched with ſpirit, and his herbage and verdure 
looked natoral and lively. The carnations of his fi- 
gures were clear and freſh ; his colouring in general 
was tranſparent ; and the airs of his heads were in the 
manner of Albano. 

BALES { Peter), a very extraordinary perſon in his 
way, and fit to be recorded in a work of this natare. 
He was a moſt famous maſter in the art of Penmanſhip, 
or fair writing ; and one of the firſt inventors (for 
there ſeems ** been more than one) of ſhort- hand 
writers. He was born in 1547, and is ſtyled by An- 
thony Wood a moſt dexterous perſon in his profeſ- 
ſion, to the great wonder of ſcholars and others: 
who adds, that “ he ſpent ſeveral years in ſciences a- 
mong the Oxonians, particularly as it ſcems in Glou- 
ceſter hall: but that ftudy, which he uſed for a diver- 
ſion only, proved at length an employment of profit.“ 
He is recorded for his ſkill in micrography, or minia- 
ture-writing, in Hollinſhed's Chronicle, anno 1575 ; 
and Mr Evelyn alſo hath celebrated his wonderful {kill 
in this delicate operation of the hand.“ Hadrian Ju- 
nius ſpeaking as a miracle of ſomebody, who wrote the 
Apoſtle's Creed, and the beginning of St John's Goſ- 

|, within the compaſs of a farthing ; what would he 

ave ſaid,” ſays Mr Evelyn, “ of our famous Peter 
Bales ; who in the year 1575, wrote the Lord's Pray- 
er, the Creed, Decalogue, with two ſhort prayers in 
Latin, his own name, motto, day of the month, year of 
the Lord, and reign of the Queen, to whom he pre- 
ſented it at Hampton Court, all of it written within 
the circle of a ſingle penny, inchaſed in a ring and 
borders of gold; and covered with a chryſtal fo ac- 
curately wrought, as to be very plainly legible, to the 
great admiration of her Majeſty, the whole Privy Coun- 
cil, and ſeveral ambaſſadors then at Court? He was 
farther very dexterons in imitating hand-writing, and, 
about 1586, was employed by Secretary Walſingham 
in certain political manceuvres. We find him at the 
head of a ſchool, near the Old Bailey, London, in 

4 ob in which year he publiſhed his“ Writin 
Schoolmaſter, in three parts: the firſt teaching ſwift 
writing, the ſecond, true writing, the third, fair wri- 
ting.” In 1595, he had a gon trial of ſkill in the 
Black-friars with one Daniel Johnſon, for a golden pen 
of 201. value, and won it ; and a contemporary author 
farther relates, that he had alſo the arms of Caligra- 
phy given him, which are Azure, a Pen, Or, as a prize, 
at a trial of ſkill in this art among the beſt penmen in 
London. In 1597, he republiſhed his © Writing 
Schoolmaſter,” 
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that no leſs than eighteen copies of commendatory 
verſes, compoſed by learned and ingenious men of that 
time, were printed before it, Wood ſays, that he was 
engaged in Eſſex's treaſons in 1600; but Wood was 
miſtaken: he was only engaged, and very innocently 
ſo, in ſerving the treacherous parpoſes of one of that 
Earl's mercenary dependents. We know little more 
of this curious perſon, but that he ſeems to have died 
about the year 1610. 
BALESTRA (Antonio), an excellent hiſtorical 
painter, was bora at Verona in 1666, At the age of 
21 he went to Venice, where he entered himſelf in the 
ſchool of Antonio Bellucci, and continued for three 
years under his direction; but from thence he viſned 
Bologna and Rome, and at the latter became the diſ- 
ciple of Carlo Maratti. Under the tuition of ſo emi- 
nent a genius, he made a very great proficiency, and 
exerted himſelf for ſome hours of each day, in deſign- 
ing after the antiques, after Raphael, Correggio, An- 
nibal Carracci and other admired painters; which 
conduct he ſo effectually confirmed his taſte and ſree- 
dom of hand, that he obtained the prize of merit in 
the academy of St Luke, in the year 1694, when he 
was only 28 years of age. From that time his repu- 
tation was eſtabliſhed, and he received ſafhcient en- 
couragement ; being engaged to work for moſt of the 
churches, and in the palaces of the nobility, and 
his paintings were admired in every part of Europe. 
His ſtyle is ſweet and agreeable, not unlike that of 
Maratti; and the judicions obſerve in the works of Ba- 


leſtra, a certain mixture of the ſeveral manners of Ra- 


phael, Correggio, and Carracci. He died in 1740. 
In the Church of Santa Maria Mater Domini at Ve- 
nice, there is one of the moſt capital performances of 
Baleſtra, repreſenting the nativity of our Saviour, It 
is deſigned in a grand ſtyle, the compoſition is excellent, 
and has a great deal of grace, The heads are pecu- 
liarly fine; and the whole has a noble effect, with re- 
markable harmony, In a chapel belonging to the 
church of S. Geminiano, in the ſame city, there is a 
dead Chriſt in the arms of the Virgin, painted by this 
maſter in a grand taſte; and although the compoſition 
conſiſts but of a few figures, they are finely deligned ; 
and in every part of it there is a ſufficient merit toclaim 
and juſtify applauſe. | 

BALEY (Walter), the ſon of Henry Baley of Warn- 
well in Dorſetſhire, was born at Potfham in the ſame 
county, and educated at Wincheſter ſehool. From 
thence he was ſent to Oxford; and, after two years 
probation, was admitted perpetual fellow of New Col- 
lege in the year 1550. Having taken his degrees in 
arts, he practiſed phyfic, and in 1558 was prector of 
the aniverſty. About this time he obtained a pre- 
bend of Wells, which he reſigned in 1579. In the 
year 1561 he was appointed queen's profe ſſor of phy- 
fic, in 1563 proceeded doctor in that Faculty, and af- 
rerwards became one of her majeſty's phyſicians in or- 
dinary. He was thought ſkilful in his profeſſion, and 
had conſiderable practice. He died in 1592, aged 63; 
and was buried in the inner chapel of New College. His 
works are, 1. A diſcourſe of three kinds of pepper in com- 
mon uſe, 1588, Bvo. 2. Brief treatiſe of the preſerva- 
tion of the eye-ſight. Firſt primed, in the reign of E- 
lizabeth, in 12mo; afterwards at Oxford in 1616 and 
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Mileftra, Schoolmaſter,”” which was in ſach high reputation, 
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1654, 870. 3. Directions for health, natural and ar- 


tificial ; with medicine: for all diſeaſes of the eyes, 1626, i 


4to. 4. Explicatio Cale ni de potu convalaſcentium et ſe- 


num, &c, manuſcript, formerly in Lord Ayleſbury's 


library. 

BALI, an iſland of Aſia, in the Eaſt-Indies, form- 
ing the north ſide of the ſtraits of Java, through which 
the Eaſt-India ſhips ſometimes return from China to 
Europe: but the paſſage is commonly difficult on ac- 
count of contrary winds, The iſland is extremely po- 
pulous, and abounds in rice and other productions pro- 
per to the climate. The inhabitants are Pagans, and 
very warlike. E. Long. 115. 30. S. Lat. Lat. 9. o. 

BALIOL, or BALLI OT, (Sir John de), founder of 
Baliol-college, in Oxford, was the ſon of Hugh Baliol, 
of Bernard's caſtle, in thedioceſe of Durham ; and was 
a perſon very eminent for his power and riches. Durin 
the conteſts and wars between King Henry III. — 
his barons, he firmly adhered to the king. In 1263, 
he began the foundation and endowment of Baliol-col- 
lege, which was afterwards perſected by his widow. 
He died in the year 1269. 

BALIOL, Barrio, or BoiLi1or, (John), the bro- 
ther of Alexander king of Scotland, and competitor 
with Robert Bruce for that crown. See SCOTLAND. 

BALISORE, a ſca- port town of Aſia, in the Eaſt 
Indies, to the northweſt of the bay of Bengal. It is 
about four miles from the ſea by land, but 20 by the 
river; ſeated in a very fruitful ſoil, producing rice, 
wheat, aromatic ſeeds, tobacco, &c. The — 
make ſeveral ſort of ſtuffs of cotton, ſilk, and a kind of 
graſs. The Engliſh, French, and Dutch, have fac- 
tories here; but they are now of no great account. 
E. Long. 85. 20. N. Lat. 21. 30. 

BALISTES, in ichthyology, a genus of fiſhes be- 
longing to the order of amphibia nantes. The charac- 
ters are theſe: The head is flat; there are eight teeth 
in each ſide, and the two anterior ones are longeſt; in 
the place of pills, the baliſtes has an aperture imme- 
diately above the pectoral fins; the body is flat, the 
ſcales are joined together by the ſkin, and the belly is 
keeled, The ſpecies of this genus are eight, viz. 
1. The monoceros, whoſe head-fin conſiſts of but one 
ray, and the tail-rays are carinated. It is called the 
unicorn. fi ſh by Cateſby ; who informs us, that the guts 
of this fiſh are full of ſmall ſhells and coralline ſub - 
ſtances, which by the ſtrength and hardneſs of irs jaws 
it is enabled to grind very ſmall. Theſe fiſh; he 
adds, are not eat, being acconnted poiſonons. They 
moſt frequent thoſe ſeas, amongſt the Bahama iſlands, 
where the corals are in great plenty. 2. The hiſpi- 
dus, whoſe head-fin is nniradiated; and there is a 
round black ſpot in the tail-fin, The body is rough, and 
briſtly towards the tail. The ſpine or horn is ſituated 
between the eyes; the ſnout is ſubulated; and inftead 
of a belly - fin, it has a jagged ſharp ſpine. This ſpecies 
is a native of Carolina. 3. The tomentoſus, whoſe 
head fin is biradiated, and the body of it towards the 
hind part is hairy. It is a native of America. 4. The 


Pn, has a biradiated back-fin, and a papillous 


ody. 5. The verrucoſas, has a triradiated hack - fin; 
and the tail is full of little warts. In the place of a 
belly-fin, this ſpecies has a large, thick, warty ray. It 
has 25 ſmall reverſed ſharp ſpines at the fide of the tail, 
diſpoſcd in four rows. It is a native of India. 6. The 
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Bahre, aculeatas has a triradiated back-fin; and the ſpines of 


the tail lean upon each other, It is alſo a native of 
India. 7. The vetula, or old wife, has a triradiated 
back-fin ; the beliy-fin is longitudinal, and ſomewhat 
carinated ; and the tail-fin is forked, It is found at 
Aſcenſion iſland, 8, The ringens, has a triradiated 
back-fin ; there are three folds on each fide of the head, 
and the tail-fin is forked, This ſpecies is likewiſe 
foand at Aſcenſion iſland. 

BALIVO amovenDo, in law, was a writ for re- 
moving a bailiff from his office, for want of having ſuf- 
ficient land in his bailiwick to anſwer the king and his 
people, according to the ſtatute of Weſtminſter, 2 
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ALK, among bnilders, is ſometimes uſed for the 
ſummer-beam of a houſe; ſometimes for the poles and 
rafters, which ſu the roofs of barns, &c.; and 
ſometimes for the ack uſed in making ſea-holds. 

Bark, or Balkh, a province of Great Bnckharia in 
Aſia, about 360 miles long and 250 broad, ſituated 
to the ſouth of the province of Samarkand, and to the 
eaſt of Bukharia Proper. It is the leaſt of the three 
ee that make up what is called Great Buctharia; 

t being extremely fertile and well cultivated, the 
prince draws a great revenue from it. The country 
particularly abounds with ſilk, of which the inhabitants 
make pretty manuſactures. The Uzbecks ſubject to 
the khan of Balkh are the moſt civilized of all the Tar- 
tars inhabiting Great Bukharia, owing probably to 
their commerce with the Perſians: they are likewiſe 
more induſtrious, and more honeſt, than the reſt ; but 
in other reſpects have the ſame cuſtoms with the reſt 
of the Tartars. The province is ſubdivided into ſeveral 
countics; the moſt remarkable of which are Khotlan 
or Katlan, Tokhareſtan, and Badagſhan. Its chief 
cities are Balk, Fariyab, Talkhan, Badagſhan, and 
Anderab. 

BALk, the capital of the abovementioned province, 
ſituated on the frontiers of Perſia, in E. Long. 6s. 20. 
N. Lat. 37. o. It is probably the ancient Bactra, 
capital of the kingdom of Bactria; and is ſaid by the 
Perſians to have been founded by Kay-umarraz the 
firſt king of Perſia, becauſe he met his brother upon 
the ſpot where it ſtood, after he had been loſt for a 
Jong time; ba/khiden, or balghiden, in the Perſic lan- 
Fuse ſignifying to receive and embrace à friend. 

he firſt kings of Perſia who reſided in the province 
of Media or Aderbijan, conſidered this city as one of 
their principal frontiers on the ſide of Scythia. In 
the 27th year of the Hegira, of Chriſt 647, Balk was 
reduced by the Arabs, under the command of Abdal- 
lah Ebn Amer. It continued ſubject to Arab princes 
till the year of the Hegira 432, of Chriſt 1041; when 
it was reduced by Togrol Beg, the Tangrolipix of the 
Greeks, and prince of the Seljukian dynaſty. It was 
taken by Jenghiz Khan, A. D. 1221, who with his 
uſual and unparalleled cruelty cauſed all the inhabi- 
rants to be brought without the walls and maſſacred 
without mercy. 
the race of Jenghiz Khan was driven from Balkh by 
Tamerlane, whoſe ſucceſſors were driven out by the 
Uzbecks in the 15th century. It was afterwards re- 
deemed by Shah Iſmael Sufi; but finally wreſted out 
of his hands by the Uzbeck Tartars, between whom 
and the Perſians it is the occaſion of almoſt continual 


1 
wars. It was, not long ſince, the reſidence of a khan Balkers. 


In 1369, Sultan Hoſein, the laſt of 
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of Tartars, It is the moſt conſiderable city poſſeſſed 
in theſe parts by the Mahomctan Tartars, is large, 
well built and populous, the hoaſes conſiſting for the 
moit part of ſtone or brick. The fortifications conſiſt 
of bulwarks of earth, fenced without with a ſtrong, 
wall high enough to cover the ſoldiers employed in 
defence of thoſe fortifications. As this place is the 
reſort of all the buſineſs tranſacted between the Indies 
and Great Bukharia, trade flouriſhes extremely at 
Balkb; eſpecially as it has a fine river paſſing through 
its ſuburbs, which is of vaſt ſervice to the town. This 
river falls into the Amu, in N. Lat. 38. 30. upon the 
confines of Great Bukharia and Kowarazm, The 
khan's palace, or caſtle, is a Jarge edifice built after 
the oriental manner; and conſiſts almoſt entirely of 
marble, of which there are fine quarries in the neigh- 
bourhood. The khan of Balk, however, was obliged 
in 1739 to ſubmit to the Perſians under Khouli Kan ; 
but ſince that time has moſt probably regained his 
independency. 

BALKERS, in the fiſhery, perſons placed on rocks, 
and eminences at ſea, to ſpy the herring droves, and 
give notice to the fiſhermen, by wavin 3 what 
way they go, and where they may be found, 

BALL, in a general ſenſe, a ſpherical and round 
b. whether naturally ſo, or formed into that figure 

y art. | 

BALL, in the military art, comprehends all ſorts of 
bullets for fire-arms, from the cannon to the piſtol. 
Cannon-balls are of iron; muſket-balls, piſtol-balls, 
&c. are of lead. The experiment has been tried of 
iron balls for piſtols and fuſees; but they are juſtly re- 
jected, not only on account of their lightneſs, which 
prevents them from flying ſtraight, but becauſe they 
are apt to furrow the barrel of the piſtol, &c. : 

BALL of a Pendulum, the weight at the bottom. In 
ſhorter pendulums, this is called the 655. 

BALL, in pyrotechnics, is alſo a compoſition of va- 
rious combuſtible ingredients, ſerving to burn, ſmoke, 

ive light, &c. In this ſenſe we read of fire-balls, 
ight-balls, ſmoke-balls, ſtink-balls, ſky-balls, water- 
balls, land- balls. 

BALL, among the Corniſh miners, ſignifies a tin- 
mine. 

BALL, among printers, a kind of wooden tunnel 
ſtuffed with wool, contained in a leather cover, which 
is nailed to the wood, with which the ink is applied on 
the forms to be wrought off, See PRIN TIN S. 

Horſe- Balls, among farriers. Horſes have a very 
nice taſte; it is therefore proper to give the more diſ- 
agreeable drugs in the form of balls, and to make 
drenches of the more palatable. Balls ſhould be of an 
oval ſhape, not 2 the ſize of a pullets egg; 
and ſhould be dipped in ſweet oil to make them lip 
down the caſier. Some horſes have a ſtrait puller, 
which makes them very averſe to a ball being thruſt 
down their throats; ſuch horſes had better have 
drenches given them, or their medicines may be mix- 
ed with bran, or in their maſhes. Sec FARARIERV, 
Pam. 


Bu Vein, in mineralogy, a name given by the 


miners of Suſſex to a fort of iron ore, common there, 
and wrought io conſiderable advantage. It yields not 
any great quantity of metal, but what it has runs freely 

In 


*Sce Tron. internally and externally “. 
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the form of a ſtratam, and is often covered with one 
or more cruſts, It generally contains ſome ſparkling 
particles; and is uſually of a circular form in the per- 
fe maſſes, thickeſt in the middle, and gradually thin- 
ner as it approaches the ſides. The ores of Suſſex in 

eneral are poor, but they require very little trouble 
in the working ; ſo that a conſiderable profit is made 
annually from them. 

BALL and Socket is an inſtrument made of braſs, 
with a perpetual ſcrew, ſo as to move horizontally, ver- 
tically, and obliquely ; and is generally nſed for the 
managing of ſurveying and aſtronomical inſtruments. 

Puff. Bali, the Engliſh name of the lycoperdon. 
Sce LYCOPERDON, 

Martial BALLs, in pharmacy, are à mixture of fil- 
ings of iron and cream of tartar, formed into a ſolid 
conſiſtence and form of a ball, which is uſed to im- 
pregnate water or other liquids with iron diſſolved by 
the tartareous acid. To make theſe balls, one part of 
filings of iron and two parts powdered cream of tartar 
are mixed well together, and put into an earthen or 
iron veſſel with ſome water. The mixture is to be ſtir- 
red from time to time till it becomes almoſt dry; and 
then it is to receive more water, and to be ſtirred as 
before. This treatment is to be continued till it ac- 
quires, when nearly dry, ſomewhat of the conſiſtence 
and tenacity of ſoftened roſin. Then it is to be rolled 
up in the form of a ball, which is generally kept tied 
up in a rag; and when intended to be uſed, it is to 
be infuſed in water, till it gives ſome colour to that 
liquid. The infuſion of martial balls is tonic, vulne- 
rary, diſcutient and aperitive ; and is employed both 
Iron being ſoluble in all 
acids, is attacked in this preparation by the tartareous 
acid, which reduces it to a kind of neutral ſalt not 
cryſtallizable. This ſalt would remain liquid, and 
would form a ſoluble martial tartar, called tartari/ed 
tincture of Mars. If proper proportions of filings of 
iron and cream of tartar be uſed, and treated long e- 
nough for an entire and complete combination, nothin 
would be obtained but a liquor or magma, which coul 
not be preſerved in a ſolid form, but would be continu- 
ally moiſt. Therefore, in the martial ball there is a 
good deal of the cream of tartar and filings of iron 
not combined together, by which its ſolidity is pre- 
ſerved. 

Mercurial BALLs, in pharmacy, are an amalgam of 
mercury and tin, ſufficiently ſolid to be moulded, and 
20 preſerve a given form. The method of making 
them is by adding mercury to melted tin, and pour- 
ing the fluid maſs into a round hollow mould. Theſe 
balls are employed to purify water, in which they are 
boiled; for which purpoſe travellers often carry ſome 
along, with them. Nothing, however, can be more 
pernicious than ſuch a practice, ſhould the water contain 
any nitrous acid, which it very often does. 

BaALLs of Silk worms and Spiders, are little caſes 
er cones of ſilk, wherein thoſe inſects depoſite their 
eggs. Spiders are extremely tender of their balls, 
which they carry about with them adhering to the pa- 
pillæ about their anos. 
of a ſpecies of filk-worms in Virginia, as big as hens 
eggs, and containing each four aurelias, 

Zoologiſts ſpeak of a ſort of balls of hair covered 

- 


* 
Ball. in the fire; it is uſually found in looſe maſſes, not in 


Grew mentions balls or bags 
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over with a ſinooth ſhining coat, or ſhell found in the 


ſtomachs of oxen, cows, calves, horſes, ſheep, ana 


goats. See the article Bxzoas. 
Bus of Fire, in meteorology. Sce Fire ( Ball; 


BAL Ls in electricity, are two pieces of cork, or pith 
of elder, nicely turned in a lathe to the ſize of a ſmall 
pea, and ſuſpended by fine linen threads; intended as 
electrometers, and of excellent uſe to diſcover ſmall 
degrees of electricity, to obſerve the changes of it from 
— to negative, and vice verſa; and to eſtimate 
the force of a ſhock before the diſcharge, ſo that the 
operator ſhould always be able to tell very nearly be- 
fore the diſcharge, by knowing how high he has charg- 
ed his jars, what the exploſion will be, 

Fire-BALLs, are bags of canvas filled with gun- 
powder, ſulphur, ſaltpetre, pitch, &c. to be thrown by 
the ſoldiers, or out of mortars, in order to fire the houſes 
incommoding trenches, advanced poſts, or the like, — 
The Greeks had divers kinds of fire-balls, or Nugsþ00 
5%; one kind called more particularly, oxurane, or 
elde, made of wood, ſometimes a foot, or even 
a cubit long; their heads being armed with ſpikes of 
iron, beneath which were hemp, pitch, and other 
combuſtibles, which being ſet on fire, they were caſt 
among the enemy. The preparations of fire - balls, 
among the moderns, conſiſt of ſeyeral operations, viz. 
making the bag, preparing the compoſition, tying, 
and, laſtly, dipping the ball. 1, The bags for this 
purpoſe are either oval or round. 2, The compoſition 
wherewith fire-balls are filled is various: To ten 
pounds of meal-gunpowder add two of ſaltpetre, one 
of ſulphur, and one of colophony ; or, to ſix pounds 
of gunpowder, add four of ſaltperre, ſour of ſulphur, 
one of powdered glaſs, half a pound of antimony, as 
much camphor, an ounce of ſalJ-ammoniac, and four 
of common ſalt, all pulveriſed. Sometimes they even fill 
fire-balls with hand granadoes, 3, For tying the fire- 
balls, they prepare two iron rings, one fitted round the 
aperture, where the ball is to be lighted, the other 
near its baſe. A cord is tied to theſe rings in ſuch a 
manner, as that the ſeveral turns repreſent ſemicircles 
of the ſphere cutting the globe through the poles: over 
the cords, extended according to the length of the ball, 
others are tied, cutting the former at right angles, and 
parallel to each other, making a knot at cach interſec- 
tion: laſtly, after putting in a leaden bullet, the reſt 
of the ſpace is filled with tow or paper. 4. Thus com- 
pleted, the fire-ball remains to be dipped in a compo- 
ſition of melted pitch four pounds, colophony two, and 
linſeed oil or oil of turpentine two; after dipping, they 
cover it round with tow, and dip again, till it be brought 
to the juſt diameter required. 

Light-BALLs, are ſuch as diffuſe an intenſe light 
around; or they are balls which, being caſt out of the 
hand or a mortar, burn for ſome time, and illuminate }. 
the adjacent parts. 1. Luminous or light-ba!lls for 
the hand, are made of ground powder, faltpetre, 
brimſtone, camphor, and borax, all ſprinkled with oil, 
and moulded into a maſs with ſuet ; and this is wrap- 
ped up in tow, with a ſheet of ſtrong paper over it. 
To fire it, they make a hole into it with a bodkin, in- 
to which they put ſome priming that will burn ſlow. 
Its uſe is to be caſt into any works they would diſcover 
in the night-time, 2, For the larger light-balls, or 
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thoſe to be thrown to a greater diſtance, they melt 
equal quantities of ſulphur, turpentine, and pitch ; and 
herein dip an carthen or ſtone-ball, of a diameter much 
leſs than that of the mortar out of which the fire- 
ball is to be caſt; then rolling it in gun-powder, and 
covering, it round with gauze, they dip it again, and 
repeat the reſt till it come to fit the cavity of the 
mortar: laſtly, they ſprinkle it around with gun- 

der. This, being once kindled, will ſtroogly il- 
minate all around the place where it is thrown, and 
ive opportunity to examine the ſtate and condition 
ercof. 

Smoke or Dark BA, thoſe which fill the air with 
ſmoke, and thus darken a place to prevent diſcoveries. 
To prepare a darkening ball, make an oval or ſpheri- 
cal bag, melt roſin over the coals, and add an equal 
part of ſaltpetre not purified, alſo of ſulphur, and a 
fifth part of charcoal, The whole being well incorpo- 
rated, put in tow firſt ſhred, and fill the bags with 
this compoſition, and dip it after the ſame manner as a 
tire-ball. 

Stink- BALLS, thoſe which yield a great ſtench where 
fired to annoy the enemy. Their preparation is thus: 
Melt ten pounds of pitch, fix of roſin, twenty of ſalt- 
petre, eight of gun-powder, and four of colophony ; to 
theſe add two of charcoal, ſix of horſe-hoofs cut 
ſmall, three of afſafortida, one of ſtinking-ſaracen, 
and any other offenſive ingredients. The reſt as in 
the ſormer. 

Shtz-BatLLs, thoſe caſt on high out of mortars, and 
which, when arrived at their height, burſting like 
rockets, afford a ſpectacle of decoration. Sky-balls 
arc made of a wooden ſhell, filled with various compo- 
litions particularly that of the ſtars of rockets. Theſc 
are ſometimes intermixed with crackers and other com- 
buſtibles, making rains of fire, &c. 

Water-BALLs, thoſe which ſwim and burn a conſi- 
derable time in the water, and at length burſt therein. 
Theſe are made in a wooden ſhell, the cavity of which 
is filled with refined ſaltpetre, ſulphur, ſaw-duſt boiled 
in water of ſaltpetre, and dried; to which ſometimes 
other ingredients are added, as e Greek 
pitch, amber duſt, powdered glaſs, and 1 or. The 
ingredients are to be ground, mixed up, and moiſtened 
with linſeed oil, nut oil, olive oil, hempſeed oil, or pe- 
trol. At the bottom is 2 an iron coſſin, filled 
with whole gunpowder, that the ball may at laſt burſt 
with a greater noiſe: and, laſtly, che ball is, by the 
addition of lead or otherwiſe, made of the ſame ſpeci- 
fic gravity with water. 

[rnd Yin are thoſe which, being thrown out of 
a mortar, fall to the ground, burn, and burſt there. 
The ingredients are much the ſame as in the water- 
balls, only the ſpecific gravity is not attended to. 

BALLAGHAN, a town of Ireland, in the coun- 
ty of Sligo, and province of Connaught. W. Long. 
9. 50. N. Lat. 53. 48. 

BaALLAN, a town of France, in the dioceſe of 

Mons, with the title of a marquiſate, ſeated on the 
river Orne. E. Long. o. 20. N. Lat. 48. 10. 

BALLAD, a kind of ſong, adapted to the capa- 
city of the lower claſs of people ; who, being mightily 
taken with this ſpecies of eo, are thereby not a 
little influenced in the conduct of their lives. Hence 
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we find, that ſcditious and deſigning men never fail to Ballast. 
ng the people, with a view to gain 
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BALLAST, an heavy matter, as e ve 
iron, &c, thrown into the hold of a ſhip, in 29% 
make her fink a proper depth in the water, that ſhe 
may be capable of carrying a ſufficient quantity of ſail 
withont overſetting. 

There is often great difference in the proportion 
ballaſt required to prepare ſhips of equal burden for a 
voyage; the quantity being always more or leſs ac- 
cording to the ſharpneſs or flatneſs of the ſhip's bot- 
tom, which ſeamen call the flocr. | 

The knowledge of ballaſting a ſhip with propriety, 
is certainly an article that deſerves the attention of the 
ſkilful mariner: for although it is known, that ſhips in 
general will not carry a ſufficient quantity of ſail till 
they axe laden fo deep that the ſurface of the water 
will nearly glance on the extreme breadth amidſhips, 
yet there is more than this general knowledge re- 
quired ; ſince, if ſhe has a great weight of heavy bal- 
laſt, as lead, iron, &c. in the bottom, it will place the 
centre of gravity too low in the hold; and although 
this will enable her to carry à great ſail, ſhe will ne- 
vertheleſs fail very heavily, and run the riſk of being 
diſmaſted by her violent rolling. 

To ballaſt a ſhip, therefore, is the art of diſpoſing 
thoſe materials ſo that ſhe may be duly poiſed, an 
maintain a proper equilibrium on the water, ſo as nci- 
ther to be too /i nor too crank, qualities equally per- 
nicious: as in the firſt, although the ſhip may be fit- 
ted to carry a great ſail, yet her velocity will not be 
proportionably increaſed ; whilſt her maſts are more 
endangered by her ſudden jerks and exceſſive labour- 
ing: and in the laſt, ſhe will be incapable of carrying 
ſail, without the riſk of overſetting. 

Stifn:/s, in ballaſting, is occaſioned by diſpoſing a 
great quantity of heavy ballaſt, as lead, iron, &c.-in 
the bottom, which naturally places the centre of gra- 
vity very near the keel; and that being the centre, a- 
bout which the vibrations are made, the lower it is 
placed, the more violent will be the motion of rolling. 

Crankneſs, on the other hand, is occaſhoned by hav- 
ing too little ballaſt, or by diſpoſing the ſhip's ladin 
ſo as to raiſe the centre of gravity too bigh, which al 
endangers the maſt in carrying ſail when it blows hard: 
for when the maſts loſe their perpendicular height, they 
ſtrain on the ſhrouds in the nature of a lever, which 
encreaſes as the ſine of their obliquity ; and a ſhip that 
loſes her maſts is in great danger of being loſt. 

The whole art of ballaſting, therefore, conſiſts in 
placing the centre of the gravity to correſpond with 
the trim and ſhape of the veſlcl, ſo as neither to 
be too high nor too low; neither too far forward 
nor too far aft, and to fade the ſhip ſo deep, that the 
ſurface of the water may nearly riſe to the extreme 
breadth amidſhips; and thus ſhe will be enabled tc 
carry a good fail, incline but little, and ply well to the 
windward. 

Ships are ſaid to be in bal/aſt when they have no 
other loading. Maſters of veſſcis arc obliged to declare 
the quantity of ballaſt they bear, and to unload it at 
certain places. They are prohibited unloading their 
ballaſt in havens, roads, &c. the neglect of which <4 
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rained many excellent ports. —Ships and veſſels taking 
in ballaſt in the river Thames, are to pay ſo much a 
tun to Trinity-houſe, Deptford ; who {hall employ 
ballaſtmen, and regulate them ; and their lighters to 
be marked, &c. on pain of 10l. 

BALLATOONS, large heavy luggage - boats uſed 
for carrying wood by the river from Aitracan and the 
Caſpian ſea from Moſcow. Theſe will carry from 100 
to 200 ton, and have from 100 to 120 men employed 
to row and tow them along. 

BALLENDEN (Sir John), a Scottiſh poet, in 
the reign of James V. of Scotland, was deſcended from 
an ancient family in that kingdom. His father, Mr 
Thomas Ballenden of Auchinoul, was director to the 
chancery in the year 1549, and clerk-regiſter in 1541. 
Where our poet was educated, we are not informed ; 
but from one of his poems we learn, that in his youth 
he had ſome employment at the court of king James V. 
and that he was in great favour with that prince, Ha- 
ving taken orders, and being created doctor of divinity, 
at the Sorbonne, he was made canon of Roſs, and arch- 
deacon of Murray. He likewiſe obtained the place of 
clerk-regiſter, but was afterwards deprived of that em- 
ployment by the factions of the times; however, in 
the ſucceeding reign, of Mary, he recovered that office, 
and was one of the lords of ſeſſion. Being a zealous 
papiſt, he, in conjunction with Dr Laing, was extremely 
aſſiduous in retarding the progreſs of the reformation ; 
till at laſt, finding the oppolition too powerful, he quit- 
ted Scotland, and went to Rome, where he died in the 
year 1550. He is generally eſteemed one of the beſt 
Scottiſh poets of that age. His works are, 1. The 
hiſtory and chronicles of Scutland of Hector Bye is (Boe- 
thius), tranſlated by Mr John Bailenden, Edinb. 1536. 
This is not a mere traſlation, Ballenden having cor- 
reed ſeveral miſtakes of his author, and made large 
additions. It is in folio, and black letter. 2. Ceſiuo- 
graphy to the hiſtory of Scotland, with a poetical proem. 
3. Adeſcription of Albany. 4. Tran/lation of Boethius's 
deſcription of Scotland. 5. Epiſtles to king James V. 
Bale ſays he had ſeen theſe letters. 6. Several poems 
in Carmichael's collection of Scottiſh poems; beſides 
many others in manuſcript, in private libraries in Scot- 
land. 7. Virtue and vyce, a poem addreſſed to king 
James V. 

BALLET, BALET, or BALETTO, a kind of dra- 
matic poem, repreſenting ſome fabulous action or ſub- 
ject divided into ſeveral entrics ; wherein ſeveral per- 
ſons appear, and recite things under the name of ſome 
deity, or other illuſtrious character. 

BALLET is more particularly uſcd for a kind of comic 
dance, conſiſting of a ſeries of ſeveral airs of ditterent 
kinds of movements, which together repreſent ſome ſub- 
ject or action. They are performed chiefly by maſks 
repreſenting ſylvans, tritons, nymphs, ſhepherds, aud 
the like ; and conſiſt of three parts, the entry, figure, 
and the retreat. The word is of Greek origin, formed 
from , jacere, to caſt, throw, or tois ; whence 
alſo in writers of the middle age, we find ballationes 
for ſultationes, dancings ; and ballare for ſaltare, io 
dance. 

BALLIAGE, or BAILIAOE, in commerce, a ſmall 
duty paid to the city of London by aliens, and even 
denizens, for certain commodities exported by them. 

BALLICONNEL, a town of Ireland, in the coun- 
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ty of Cavan, and province of Ulſter. W. Long. 7. 
45. N. Lat. 54. 6. 

BALLISHANNON, a large town of Ireland, in 
the county of Donegal, or Tyrconnel, with a good 
haven, W. Long. 8. 25. N. Lat. 54. 25. 

BALLISTA, a machine uſed by the ancients for 
ſhooting darts; it reſembled in ſome meaſure our croſs- 
bow. The word is Latin, ſignifying a croſs-bow ; and 
is derived foom the Greek, g, to ſhoot, or throw. 

Vegetias informs ns, that the balliſta diſcharged 
darts with ſuch rapidity and violence, that nothing 
could reſiſt their force : and Athenæus adds, that Agi- 
ſtratus made one of little more than two feet in length, 
which ſhot darts 500 paces. 

In Plate XCVII. is repreſented the balliſta uſed in 
ſieges, according to the chevalicr Folard : 2, 2, the baſe 
of che balliſta; 3, 4, upright beams ; 5, 6, tranſverſe 
beams; 7, 7, the two capitals in the upper tranſverſe 
beam, (the lower tranſverſe beam has alſo two ſimilar 
capitals, which cannot be ſeen in this tranſverſe figure); 
9, 9, two poſts or ſupports for ſtrengthening the tranſ- 
verie beams; 10, 10, two ſkains of cords faſtened to 
the capitals ; 11, 11, two arms inſerted between the 
two ſtrands, or parts of the ſkains ; 12, a cord faſtened 
to the two arms ; 13, darts which are ſhot by the bal- 
liſta ; 14, 14, curves in the upright beams, and in the 
concavity of which cuſhions are faſtened, in order to 
break the force of the arms which ſtrike againſt them 
with great force when the dart is diſcharged ; 16, the 
arbor of the machine, in which a groove or canal per- 
fectly ſtraight is formed, and in which the darts are 
placed in order to their being ſhot by the balliſta ; 
17, the nuts of the trigger; 18, the roll or windlaſs, a- 
bout which the cord is wound; 19, an hook, by which 
the cord is drawn towards the centre, and the balliſta 
cocked ; 20, a ſtage or table on which the arbor is in 
part ſuſtained, 

BALLISTEUM, or BALLISTREA, in antiquity, a 
military ſong or dance uſed on occaſions of victory. 
Vopiſcus has preſerved the balliſteum ſung in honour of 
Aurelian, who, in the Sarmatian war, was ſaid to 
have killed 48 of the enemy in one day with his own 
hand. Mille, mille, mille, mille, mille, mille deculla- 
vimus : Unus homo mille, mille, mille, mille decullavit ; 
mille, mille, mille vivat, qui mille, mille occidit. Tan- 
tum wini habet nemo, quantum fudit ſanguinis. The 
ſame writer ſubjoins another popular tong of the ſame 
kind: Mille Frances, mille Sarmatas, ſemel occidimus ; 
mille, mille, mille, mille, mille Perſas querimus, It 
took the denomination ba/liſkeum from the Greek parc 
jacio, or jatto, to caſt or toſs, on account of the mo- 
tions uſed in this dance, which was attended with great 
elevations and ſwingings of the hands. The balliftea 
were a kind of popular ballads, compoſed by poets of 
the lower claſs, without mach regard to the laws of 
metre, 

BALLOON, or Barton, in a general ſenſe, ſig- 
nifies any ſpherical hollow body, of whatever matter 
it be compoſed, or for whatever purpoſes it be deſigned. 
Thus, with chemiſts, balloon denotes a round ſhort- 
necked veſſel, uſed to receive what is diſtilled by means 
of fire; in architecture, a round globe on the top of 
a pillar ; and among engineers, a kind of bomb made 
of paſteboard, aud played off in fire-works, cither in 
the air or on the water, in imitation of a real bomb. 
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Ar- Buben. See AEROSTATION and Hir-balloon. 

BAarLoon alſo denotes a kind of game ſomething 
reſembling tcunis. The balloon is played in the open 
field, with a great round ball of double leather blown 
np with wind, and thus driven to and fro with the 
ſtrength of a man's arm, fortified with a brace of wood. 

Baiioon, or BALLOEN, is more particularly uſed 
among voyagers for the ſtate-barges of Siam. The 
balloons are a kind of A managed with oars, 
of very odd figures, as ſerpents, ſea-horſes, &c, but, 
by their ſharpneſs and number of oars, of incredible 
ſwiftneſs. The balloons are ſaid to be made of a ſingle 

ece of timber, of uncommon length; they are raited 

high, and mach decorated with carving at head and 
ſtern : ſome are gilt over, and carry 120 or even 150 
rowers on each lide, The oars are either plated over 
with ſilver, or gilt, or radiated with gold; and the 
dome or canopy in the middle, where the 7 poker is 
placed, is ornamented with ſome rich ſtutf, and furniſhed 
with a balluſtrade of ivory, or other coſtly matter, 
enriched with gilding. The edges of the balloon jult 
touch the water, but the extreminies riſe with a ſweep 
10 a great height. Some are adorned with variety of 
figures, made of picces of mother of pearl inlaid : the 
richer ſort, in'tcad of a dome, carry a kind of ſteeple 
in the middle; ſo that, conſidering the flendernets of 
the veſſel, which is uſually 100 or 120 feet long, and 
ſcarce ſix broad, the height of the two ends, and of 
the ſtceple, with the load of decorations, it is a kind of 
miracle they are not overſct. 

BAaLtLtoon, in the French papcr-trade, is a term for 
a quantity of paper, containing 24 rcams. 

BatilooNn, BALTLox, or BALL, in the French 

laſs-trade, ſignifics a ceftain quantity of glaſs-plates, 
maler or greater according to their quality. The 
ballon of white glaſs contains 25 bundles, of 11x plates 
per bindle ; but the ballon of coloured glaſs is only of 
12; bundles, and of three plates to a bundle. 

BALLOTA, wHITE HORE HOUND: A genus of the 
gy mnofpermia order, belonging to the didynamia claſs 
of plants: and in the natural method ranking under 
the 42d order, Verticil/late., The calyx has 5 tecth, 
with 10 (triz ; and the upper lip of the corolla is cre- 
nated, It is a common weed growing ou the lides 
of banks in moſt parts of England, as alſo in walk- 
places near towns and villages in Scotland; fo is ſel- 
dom admitted into gardens. The flowers grow in 
whorls, upon branched peduncles, and lean on one fide 
of the ſtalk ; they are commonly of a dull red colour, 
but ſometimes white. It was formerly uſed in hyſteric 
eaſes, but is now fallen into diſuſe, The Swedes 
reckon it almoſt an univerſal remedy in the diſeaſes of 
their cattle, Horſes, cows, ſheep, and goats, refuſe 
to cat it, 

BALLOTADE, in the menage, the leap of a 
horſe between two pillars, or upon a ſtraight line, made 
with juſtneſs of time, with the aid of the hand and 
the calves of the legs : and in ſuch a manner, that when 
his fore-feet are in the air, he ſhows nothing but the 
ſhoes of his hinder-feet without yerking out. 

BALLOTING, a method of 7 at elections, 
&c. by means of little balls uſually of different colours, 
by the French called 5a//ots ; which are put into a 
box privately. | 

BALLS, or BaLLETs, in heraldry, a frequent 
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bearing in coats of arms, uſually denominated, accord- 
ing to their colours, bezants, plates, hurts, &c. 

BALLUSTER, 2 {mall kind ot pillar uſed for bal- 
luſtrades. | 

BALLUSTRADE, a ſeries or row of balliſters, 
Joined by a rail; ſerving as well for a reſt to the elbows 
as for a fence or incloſure to balconies, altars, ſtair- 
caſes, &c. Sce AKCHITECTURE, 1“ 74. 

BALM, in botany, Sce MELiss4. 

BAL», or BALSAA. Sce BATLsAN. 

Bau of Cnead. See AmnvyrIs. 

BALNAVES (Henry), a Scottiſh proteſtant divine, 
born in the ſhire of Fife, in the reigu of James V. 
and educated at the univerſuy of St Andrew's, He 
went aticrwards to France in order to finiſh his ſtucies ; 
and returning to Scotlaud, was admitted into the fami- 
ly of the carl of Arran, who at that time governcd 
the kingdom: but in the year 1542 the carl diſmiſſed 
him for having embraced the Proteſtant religion, In 
1564, he joined, ſays Mackenzie, the murderers of 
cardinal Beaton ; tor which he was declared a traitor, 
and excommunicated, Whilit that party were be- 
ſicged in the caſtle of St Andrew's, they ſent Balnaves 
to England, who returned with a conhtiderable ſupply 
of provitions and money ; but being at laſt obliged 
to ſurrender to the French, he was ſcat with the reſt 
of the garriſon to France, He returned to Scotland 
about the year 1559 ; and having joined the congre- 
gation, he was appointed one of the commiſſioners to 
treat with the duke of Nortolk on the part of queen 
Elizabeth. In 1563 he was made one of the lords of 
ſcilion, and appointed by the general aſſembly, with 
other learned men, to reviſe the Book of Diſcipline. 
Knox, his cotemporary, and tcllow-labourer, gives him 
the character of à very learned and pious divine. He 
died at Edinburgh in the year 1579. He wrote, 
I. A Treatiſe concerning Juſtification. Edinb. 1550, 
Bvo. 2. A Catechiſm, or Confeſſion of Faith. Edinb, 
1584, 8 vo. 

BALNEARIISsEAVI, in antiquity, ſervants or at- 
tendants belonging to the baths. Some were appoint- 
ed to heat them, called fornicatores ; others were de- 
nominated cap/arii, who kept the cloaths of thoſe that 
went into them; others a/ipta, whoſe care it was to 
pull off the hair; others undnuarii, who anointed and 
perfumed the body, 

BALNEARIUS +vs, in antiquity, a Kind of thief 
who practiſed ſtealing the cloaths ot perions in the baths ; 
ſometimes allo called fur ba/ncarum. The crime of 
thoſe thieves was a kind of ſacrilege ; for the hot baths 
were ſacred : hence they were more ſeverely puniſhed 
than common thieves who ſtole our of private houſes. 
The latter were acquitted with paying double the value 
of the thing ſtolen; whercas the former were puniſhed 
with death. 

BALNEUM, a term uſed by the chemiſts to ſignify 
a veſſel filled with ſome matter, as ſand, water, or the 
like, in which another is placed that requires a more 
gentle heat than the naked fire, See ChEUHISTAY, 179. 

BALSA, an ancient town of Luſitania in the Ager, 
Cunæus; now Tavira, capital of Algarva. 

BALSAM, or NATIVE DALSA, an oily, reſinous, 
liquid ſubſtance, flowing cither ſpontaneouſly, or by 
means of inciſion, from certain plants. There arc a 
great variety of balſams, generally denominated * 
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which are explained under their names as they occur. 
BALSAMICS. Bal/amica is a Latin word which 
ſignifies mitigating. The term balſamic is a very lax 
one; it includes medicines of very different qualities, 
as emollients, detergents, reſtoratives, &c. but in me- 
dicines of all theſe kinds there ſcems to be this requi- 
ſite in them, viz. that they be ſoft, yielding, and ad- 
heſive, alſo that by their ſmallneſs they have a ready 
diſpoſition to motion. Medicincs of this tribe are 
generally required for complaints whoſe ſeat is in the 
viſcera; and as they catinot be conveyed there but by 
the common road of the circulation, it follows, that no 
pron effects can be . from them but by their 
ng continuation. Hoftman calls by the name of ba/- 
ſamics thoſe medicines which are hot and acrid, alſo 


the natural balſams, gums, &c. by which the vital heat 
is increaſed, 


BALSORA. See BASsSsORA. 

BALTAGI, among the Turks, porters, and hew- 
ers of wood, in the court of the grand ſiguior; who 
alſo mount on horſeback when the emperor rides out, 
Part of them alſo, who, for that purpoſe, muſt be caſ- 
trated, keep watch at the gates of the firſt and ſecond 
courts of the ſeraglio. Theſe laſt are called capigi, and 
their commander capigi paſcha. 

BALTIC sEA, a great gulph ſurrounded by Swe- 
den, Ruſſia, Courland, Pruſſia, Pomerania, and Den- 
mark. The king of Denmark levies a tax at Elſineur 
on every ſhip that enters the Baltic ſea. It is remark- 
able that this ſea never ebbs nor flows, and there is 
always a current ſets throngh the ſound into the ocean, 
It is generally frozen over three or four months in the 
year. Yellow amber is found in plenty on this coaſt. 

BALTIMORA, in botany: a genus of the poly- 
gamia neceſſaria order, belonging tothe ſyngeneſia claſs 
of plants. The receptaculum is chafiy ; there is no 
pappus ; the calyx is cylindrical and polyphyllous; 
and the ray of the corolla is quinqueflorons. There is 
but one ſpecics, the recta, a native of Maryland. 

BALTIMORE, a large and flouriſhing town of Ma- 
ryland, in North America, ſituated on the north ſide of 
Patapſco river around the baſon, in which the water 
riſes to the depth of about fix feet in common tides, but 
at Fell's Point the water is deep enough for ſhips of bur- 
den to come up. The trade and conſequent improve- 
ment of Baltimore has been more rapid than that of 
any town in the United States : the principal trade of 
Maryland centers here, and its exports to Europe and 
the Weſt Indies are extenſive. Ihe ſtreets are well 
built and handſome : and the inhabitants are hoſpitable 
to ſtrangers, and maintain a ſriendly ſocial intercourſe 
with one another. The town ſtands low and was for- 
merly unhealthy, which the great increaſe of build- 
ings and improvements, particularly the paving of the 
ſtreets have contributed to remedy, Its ſituation is fa- 
vourable for defence againſt a naval force, as the en- 
trance to the harboar, about a mile below Fell's Point, 
is not more than a piſtol ſhot acroſs. W. Long. 76. 
39. N. Lat. 39. 21. 

BALTIMORE, à town of Ireland in the county 
of Corke, and province of Munſter, with the title of a 
barony. It is ſeated on a headland which rons into the 
ſea, five miles north-caſt of Cape Clear, 
10. N. Lat. 51.15. 
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BaiTimoRE-Bird. See Ortolus. 
BALUCLAVO, or TJamszor, a ſea-port town of 
Crimea on the Black Sea, where they build ſhips for 
the Grand Signior. E. Long. 35. 15. N. Lat. 44. 50. 
BALUZE (Stephen), a French writer, born in 
1651, and ſometime librarian to M. Colbert. In 1093 
he obtained a penſion, with the poſt of director of the 
royal college, for writing the lives of the popes of A- 
vignon ; both which advantages he ſoon loſt in the fluc- 
tuation of court parties. M. Baluze is much more 
noted for collecting ancient MSS. and illuſtrating them 
by notes, than famed for his own compoſitions. 1 
BALYUR, or BATLIUR, a ſea- port of Africa in the 
kingdom of Dancali, about 14 hours journey weſt from 
Babel-Mandel. It is remarkable only for being the 
landing place of the Abyſlinian Patriarch Alphonſus 
Mendez, with his Jeſuits and Portugueſe, on April 3d, 
1724. The king, who had received orders from the 
Abyſlinian emperor to give them a proper reception, 
diſpatched his ſon to meet them and conduct them to 
him. The royal palace they found to conſiſt of about 
half a dozen of tents, and a ſcore of huts, fenced about 
with a thorn hedge, and ſhaded by ſome wild kinds of 
trees. Near the palace was a river, which was then 
uite dried up, and no water to be found but what was 
— for in the channel. The hall of audience was 
only a large tent about a muſket-ſhot from the reſt. 
At the upper end was a kind of throne made of ſtones 
and clay, covered with a carpet, and two velvet cuſhions. 
At the other end was his majeſty's horſe with the ſad- 
dle and other accontrements hanging on one fide; it 
being the cuſtom of this country ſor the maſter and 
horſe to lie together, Whether king or ſubject. A- 
round the hall were about 50 young men ſitting croſs- 
legged; and when the Portugueſe ambaſſadors were 
admitted, they were made to {it down in the ſame poſ- 
ture. Soon after came the king preceded by ſome of 
his domeſtics, one having an carthen pitcher full of 
hydromel, another a cup made of porcelane, a third 
carrying a cocoa ſhell full of tobacco, and a fourth 
bringing a ſilver tobacco-pipe with ſome fire. Next to 
them was the king, dreſſed in a light ſilk ſtuff, having 
on his head a turban, from the rims of which hung a 
pr of rings nicely wrought, which. dangled before 
is face, He had in his hand a ſhort kind of javelin, 
and was followed by all the chief officers of his court 
and houſchold. The reſpe& paid him at his coming 
in was by ſtanding on their feet, and ſquatting down 
ons twice, after which they went forward to kiſs his 
and. 

BALZAC (John Lewis Guez de), born at An- 
ouleme in 1595. Voltaire allows him the merit of 
aving given numbers and harmony tothe French proſe, 

but cenſures his ſtyle as ſomewhat bombaſt. The cri- 
tics of his own time gave him no little diſquĩet; and he 
gave them no little advantage over him by his ſallies of 
vanity, and ſome particular propoſitions which were 
a little dangerous. Mr Balzac, getting rid of theſe 
ay by his moderation, ſettled at his country ſeat; 
refined his ſtyle and genius; and got by his letters 
and other writings which he publiſhed from time to 
time, the reputation of being the firſt writer in France. 
He was at Jength drawn from his retirement by the 
hopes of making his fortune under cardinal Richlen, 
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who had former!y courted his friendſhip; but in a few 
years he retired again, diſguſted with the laviſh de- 
pendence of a court life. All he obtained from the 
court was a penſion of 2000 livres, with the titles of 
councellor of ſtate and hiſtoriographer of France. He 
died in 1654; and was buricd in the hoſpital of Notre 
Dame des Anges, to which he bequeathed 12,000 
livres, He left an eſtate of 100 ſranks per ann. for a 

old medal to be beſtowed every two years for the beſt 
Tiſcourle on ſome moral ſubje&t.—Beſides his letters, he 
wrote 2 work called Ceuvres Diverſes, i. e. on various 
ſubjects; The Prince; The Chriſtian Socrates, &c. and 
many other pieces; all of which have been publiſhed 
in two volames folio, 

BAMBA, a province of the kingdom of Congo in 
Africa, —lIt is ſituated between the rivers of Ambriſi 
and Loſe; the laſt of which parts it from Pemba on 
the caſt, as the Ambriſi does from the province of Sogno 
on the north. Along the ſea-coaſts it extends itſelf 
northward to the river Lelunda; and on the ſouth to 
that of Danda, which parts it from the kingdom of 
Angola. The governors of this province bear the title 
of dukes, and are always ſome of the princes of the 
royal family, They are as deſpotic and arbitrary as if 
they were really kings, notwithſtanding the care and 
pains their monarchs have taken to keep them within 
due bounds. The ſoil of this province is = fertile; 
and would produce all the neceſſaries of life in great 
plenty, were the inhabitants but induſtrous in its cul- 
tivation. The ſea-coaſts produce a vaſt quantity of ſalt, 
which could be pnrified with little trouble, and wonld 
yield an extraordinary revenue if the duties were duly 
paid; but theſe the governors ſind means to link moſtly 
into their own coffers.— Here is alſo the fiſhery of the 
zimbis, or little ſea-ſnail, whoſe ſhell is the current coin 
not only in this and the neighbouring kingdom, but 
alſo in the moſt diſtant parts of Africa, Here are alſo 
ſaid to be mines of gold, ſilver, quickſilver, copper, tin, 
and iron; but none except the iron mines are allowed 
to be worked. | 

BAMBERG, a large handſome town of Franconia 
in Germany, and capital of a hiſhopric of the ſame 
name. It was formerly imperial, but is now ſubject 
to the biſhop, The country about it produces plenty 
of corn, fruits, and liquorice, It has an univerſity, 
founded in 1585; and is ſituated at the confluence of 
the rivers Main and Reidnitz. E. Long. 10. 15. 
N. Lat. 50. 10. 

BAMBEKG, à town of Bohemia, ſituated at the foot 
of a mountain. E. Long. 16. 50. N. Lat. 49. 53. 

BAMBOCCIO, a celebrated 8 converſa- 
tions, landſcapes, cattle, &c. was born at Laeren, near 
Narden, in 1613. His name was Peter Van Laer; 
but in Italy they gave him the name of Bamboccio, 
on account of the uncommon ſhape of his body, the 
lower part being one third part longer than the upper, 
and his neck ſo ſhort that it was buried between his 
ſhoulders. He had, however, an ample amends for 
the unſcemlineſs of his limbs, in the ſuperior beauties 
of his mind; he was endowed with an extenſive genius; 
and, indeed, had an univerſal raſte for every part of 
painting. He reſided at Rome for ſixteen years ſuc- 
ceſlively; every day ſtudying to improve himſelf by 
thoſe beautiful models which were continually open to 
his obſervation, and by the lovely ſcenery in the envi- 
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feſſion; not only on account of his extraordinary abi- 
lities, but alſo for the amiable qualities of his mind. 
He ſtudied nature inceſſantly ; obſerving with a curious 
exattneſs every effect of light on different objects, at 
difterent hours of the day ; and whatſoever incident af- 
forded pleaſure to his imagination, his memory for ever 
perſectly retained. His ſtile of — is ſweet and 
true; and his touch delicate, with great tranſparency 
of colouring. His figures are always of a ſmall ſize, 
well proportioned, and correctly deſigned; and altho' 
his ſubjects are taken but from the lower kind of nature, 
ſuch as plunderings, playing at bowls, inns, farrier 
ſhops, cartle, or converſations; yet whatever he paint- 
ed was ſo excellently deſigned, ſo happily executed, 
and ſo highly finiſhed, that his manner was adopted by 
many of the Italian painters of his time. His works 
are (till univerſally admired, and he is juſtly ranked a- 
mong the firſt claſs of the eminent maiters. His hand 
was as quick as his imagination, ſo that he rarcly made 
ſketches or deſigns for any of his works ; he only marked 
the ſubje& with a crayon on the canvas, and finiſhed it 
without more delay, His memory was amazing : for 
whatever objects he ſaw, if he conſidered them with 
any intention to inſert them in his compoſitions, the 
idea of them was fo ſtrongly impreſſed on his mind, 
that he could repreſent them with as much truth as if 
they were placed before his eyes. Sandrart obſerves, 
that although painters who are accuſtomed to a ſmall 
ſize are frequently inaccurate in the diſpoſition of the 
different parts of their ſubject, ſeeming content if the 
whole appears natural; yet Bamboccio was as minute- 
ly exact in having his figures, trees, grounds, and di- 
ſtances, determined with the utmoſt preciſion and per- 
ſpective truth, as the beſt maſters uſually are in pic- 
tures of the largeſt ſize; which is one circumſtance 
that cauſes the eye to be ſo agreeably deluded by the 
aintings of Bamboccio, In the latter part of his life, 
be was ſeverely tormented with an aſthmatic complaint, 
which he endurcd with much impatience; and it is re- 
ported, that as the diſorder ſeemed to him unſupport- 
able, he threw himſelf intoacanal to ſhorten his miſery, 
and was drowned. His death happened in 1673. 
BAMBOE, in botany, the trivial name of a ſpecies 
of arundo. Sce AxUnDO. 
Banmmote-Habit; a Chineſe contrivance by which a 
prone who does not know how to ſwim may caſily 
cep himſelf above water. The following account of 
it is from a letter to the author of the Seaman's Pre- 
ſervative. In the year 1730, I was paſſenger in a 
ſhip from Batavia to China, burden about 400 tons, 
called the Pridae, Franciſco Xavier commander, freight- 
ed by Engliſh, Chineſe, and Portugueſe. Near the 
coaſt of China we met one of thoſe ſtorms called 2 
Tuftoon (Tau fong), or a great wind, which carried 
away all our maſts, bowſprit, and rudder; and in our 
hold we had ſix feet of water, expecting every mo- 
ment the ſhip would fonnder.—We conſequently were 
conſulting our preſervation: the Engliſh and Portn- 
gueſe ſtood in their ſhirts only, ready to be thrown off; 
but the Chineſe merchants came upon deck, not in a 
cork-jacket, but I will call it a bamboe-habit, which 
had lain ready in their cheſts againſt ſuch dangers; and 
it was thus conſtructed; four bamboes, two before 
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Bambo- and two behind their bodies, were placed horizontally, 
rough and r about 28 inches. Theſe were croſſed on 


Bambuck 
; . cared, leaving a ſpace for their body; fo that they had 


each fide by two others, and the whole properly ſe- 
only to put it over their heads, and tie the ſame ſe- 
curely, which was done in two minutes, and we were 
ſatished they could not poſſibly ſink.” The ſhape is 
here ſubjoined. 


| | 
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BAMBOROUGH. See Heortr-I/land. 

BAMBUCK, a country of Africa, of which the 
following account is given by the Abbe Raynal, on 
the credit of a modern traveller whom he does not 
name. In the interior part of Africa, under the 
12th or 13th degree of north latitude, there is (ſays a 
modern traveller) a pretty large country, known by 
the name of Bambuct. It is not ſubjeR to a pariicular 
king; but governed by village lords, called farims. 
Theſe hereditary and independent chiefs are all ob- 
liged to unite for the defence of the ſtate, when it is 
either attacked as a community, or only in one of its 
branches. 

« The territory of this ariſtocratical ſtate is dry and 
barren. It produces neither maize, rice, nor pulſe. 
The inſupportable heat it is ſubje& to, proceeds in 
part from its being ſurroanded by high mountains, 
which prevent the wind from refreſhing the air. The 
climate is as unwholeſome as it is diſagreeable : vapours, 
which continually iſſue from the bowels of a ſoil replete 
with minerals, render this country unfit to live in, eſpe- 
cially to ſtrangers. 

6 It is gold that hath made this miſerable country 
an object worthy of notice: gold, which in the eyes of 
the covetous man ſeems to compenſate for all the evils 
of nature, tho' in reality it increaſes them all. This 
metal is ſo common in this country, that it is found 
almoſt indiſcriminately every where. To obtain it, 
ſometimes it is ſufficient to ſcrape the ſurface of the 
carth, which is clayiſh, light, and mixed with ſand. 
When the mine is very rich, it is digged only to the 
depth of a few feet, and never deeper; though it has 
been obſerved, that the lower it was digged, the more 
gold the foil afforded. The miners are too indolent to 
parſue 2a toll which conſtantly becomes more tedious, 
and too ignorant to perceive the inconveniences it 
would be attended with. Their negligence and their 
folly are in this inſtance ſo extraordinary, that in waſh- 
ing the gold, in order to ſeparate it from the earth, 
they only preſerve the larger pieces: the light parts 
paſs away with the water, which flows down an in- 
clined plain. 

« The inhabitants of Bambuck do not work theſe 
mines at all times, nor are they at liberty to do it 
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when they pleaſe. They are obliged to wait till pri- 
vate or public wants determine the farims io grant this 
permiſſion, When it is proclaimed, all who are able 
to avail themſelves of this advantage mect at the ap- 

inted place, When their work is finiſhed, a diviſion 
is made. Half of the poll goes to the lord, and the 
remainder is <qually diſtributed among the labourers, 
Thoſe who want gold at any other time than that of 
the general digging, ſearch for it in the beds of the ri- 
vers, where it is very common. 

« The French and Engliſh have ſucceſſively been 
deſirous of appropriating tothemſelves theſe real or ima- 
ginary riches. Some thought they could reach this 
country by the Niger, others by the Salum. Far from 
having ſucceeded in their attempts of becoming maſters 
of this country, they have not yet aſcertained its ex- 
iſtence. The unſucceſsfulneſs of paſt efforts hath re- 
doubled the activity of ſanguine minds; ſentible and 
judicious merchants have choſen to limit themſclves to 
3 commerce much more important, Which is that of 

ves.“ 

BAMFF, a ſhire of Scotland, comprehending part 
of Buchan, with the countries of Strathdovern, Boyn, 
Enzic, Strathaven, and Balvenie, extends 22 miles 
from caſt to weſt, and 13 in breadth from north to 
ſomth. On the ſouth, it is ſeparated from part of Bu- 
chan by the river Upic ; on the caſt it is watered by 
the Dovern and the German Ocean ; on the welt it is 
bounded by the Spey and the county of Murray ; on 
the ſouth-weſt, it borders on Badenoch and the Bracs 
of Mar ; and on the north, it is confined by the Mur- 
ray Frith. The face of the country is agreeably di- 
verſified with hill and dale, not without woods, well 
watered with rivers, and exhibiting many ſeats and 

lantations. The air is pure and keen, the climate 

calthy, and the ſoil fertile, producing plentiful crops 
of corn, The country of Buchan, extending north- 
wards from the river Ugie to the ſea, and weſtward as 
far as Devron, comprehending a tract of 20 miles in 
length and nine in breadth, is more free from hills 
and mountains than any other county of the ſame ex- 
tent in the kingdom of Scotland. It is inhabited chiet- 
ly by Lowlanders, and gives the title of car to the 
amily of Erſkine ; of which family, however, Erſkine 
of Mar is the chief. The county of Bamff abounds 
with the neceſſaries and comforts of life, The paſture- 
grounds yield ſheep, cattle, and horſes : the arable 


lands produce plenty of corn; while the rivers and ſca- 


ſupply great quantities of fiſh, Various minerals have 
been found in different parts of the ſhire ; and a piece 
of amber, as large as a horſe, was once caſt aſhore on 
the beach. In the mountainous diſtrict of Balvenie, 
on the weſtern ſide of the ſhire; watered by the Spey, 
there is a noted rock, which produces hones and whet- 
ſtones ſufficient to ſupply the whole ifland. Here are 
alſo veins of alum ſtone, and ſprings of alam water. 
Strathallan, another diſtri& to the morth-caſt of Bal- 
venie, abounds with ſuch plenty of lime-ſtone, that 
the inhabitants uſe it as common ſtone in building their 
houſes ; and moreover burn a great quantity of it into- 
lime, which they ſell to good advantage in the village 
of Keith, on the river Dovern. Along this whole 
coaſt, there are ancient Daniſh monuments, ſuch as 
cairns, tamuli, and huge ſtones ſtanding erect, In 
Strathaven, a hilly country, lying along the limpid 

river 
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Gordon Caſtle, belonging to the Duke of Gordon, the 

the north of Scotland, conſiſt- 
ing of noble apartments magnificently furniſhed, and 
environed with fine gardens and parks well ſtored with 
fallow-deer. The ſame nobleman poſſe ſſes ſeveral other 
ſcats in this county, 

Bamyy, the capital of the ſhire of that name in 
Scotland, is pleaſantly ſituated on the fide of a hill, at 
the mouth of the river Devron. It has ſeveral ſtreets ; 
of which that with the town-houſe in it, adorned with 
a new ſpire, is very handſome. This place was erec- 
ted into a borough by virtue of a charter from Robert 
II. dated October 7. 1372, endowing it with the ſame 

rivileges, and putting it on the ſame footing, with the 
— h of Aberdeen ; but tradition ſays it was founded 
in the reign of Malcolm Canmore, It gives title of 
baron to a branch of the Ogilvie family. The barbour 
is very bad, as the entrance at the mouth of the Devron 
is very uncertain, being often ſtopped by the ſhifting 
of the ſands, which are continually changing in great 
ſtorms ; the pier is therefore placed on the outſide. 
Mach ſalmon is exported from hence. About Troop- 
head ſome kelp is made; and the adventurers pay the 
lord of the manor 50 J. per annum for the liberty of 
collecting the materials. Near the town is a moſt 
magnificent ſeat lately built by the Earl of Fife, It 
lies in a beautiful plain waſhed by the Devron, the 
lofty banks of which clothed with wood on the oppoſite 
ſide, afford a delightful contraſt to the ſoft vale beneath. 
W Long. 2. 5. N. Lat. 57. 40. 

BAMIER, the name of a plant common in Egypt. 
It produces a pyramidal huſk, with ſeveral compart- 
ments, of the colour of a lemon, and filled with muſky 
ſecds. This huſk dreſſed with meat is a wholeſome 
ſood, and has a very agreeable flavour. The Egyp- 
tians make great uſe of it in their ragouts. 

BAMIYAN, a city of Aſia, ſituated in the pro- 
vince of Zableſtan, 10 days journey from Balkh, and 
eight from Gazna. It is remarkable only for its 
dreadful cataſtrophe when taken by Jenghiz Khan in 
1221. At that time the city belonged to Sultan Jalal- 
lodin, the laſt of the famous Mahmud Gazni's race. 
Jenghiz Khan was at that time about to attack Gazna, 
that prince's capital; but was ſtopped by the garriſon 
of Gazna, which he had hoped would give him no 
trouble. In this, however, he was diſappointed. The 
people had for a long time expected an attack; and had 
therefore ruined the country for five or ſix leagues 
round, while the peaſants had carried away the ſtones, 
and every thing that could be of uſe to the beſiegers. 
Accordingly, + Jenghiz Khan having erected wooden 
rowers, and planted his engines upon them, was in a 
ſhort time obliged to give over his attacks till millſtones 
and other materials could be brought from a great di- 
ſtance. The walls of the city were very ſtrong, ſo that 
the engines of the Moguls made but little impreſſion ; 
and the garriſon making frequent and furious ſallies 
cut off whole ſquadrens of their enemies, and frequent- 
ly overthrew their towers and engines. This exceed- 
ingly chagrined Jenghiz Khan ; who one day returning 
from a fruitleſs attack, and hearing of the defeat of 
one of his generals . ſwore to be revenged 
on Bamiyan. This fury coſt the life of one of his 
grandchildren ; who expoſing himſelf too much, to 
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ewe his grandſatber, was ſlain with an arrow. —At BPamoth- 


aſt, however, by the numberleſs multitude of the Mo- 
guls, who continued the attacks without intermiſhon, 


the city was taken, after its walls had been ruined in — 


many places, and the braveſt ſoldiers and officers of the 
garriſon ſlain in its defence. The mother of the young 
prince who bad been killed entering with the troops, 
and more deſcrving the name of a fiend than a woman, 
cauſed the throats of all the inhabitants to be cut, 
without excepting one. She even gave orders to rip 
up the bellics of all the women with child, that not an 
infant might be left alive. In ſhort, to gratify the rage 
of this inhuman monſter, the buildings were all levcllcd 
with the ground; the cattle, and every living creature, 
deſtroyed ; inſomuch that the hardened Moguls them- 
ſclves gave this place the name of Maubalig, which in 
their language ſignifies the unfurtunate city. A ſtrong 
caſtle has ſince been built out of its ruins. 

BAMOTH-z4ALL (anc. ect.), one of the towns of 
the tribe of Reuben, which ſcems alſo to have had a 
temple of Baal on an eminence ; lying eaſtwards, and 
not far from the river Arnon, and the territory of 
Moab, Jerome calls it Bamoth, a city of the Amor- 
rites, beyond Jordan, in the poſſeſſion of the ſons cf 
Reuben. Whether the ſame with that mentioned 
Numb. xxi. is doubtful, from the diſagreement of in- 
terpreters ; and yet we may admit it to be the place of 
encampment of thelſraelites, and of Balaam's firſt ſtation, 
or where he had the firſt view of the rear of the people. 

BAMPTON, a town of Devonſhire, ſituated in 2 
bottom ſurrounded with high hills. W. Long. 4. 25. 
N. Lat. 51. 5. 

BAN, or Bans. See Bann. 

Ban, in commerce, a fort of ſmooth fine muſlin, 
which the Engliſh import from the Eaſt Indies. The 
piece is almoſt a yard broad, and runs about 20 yards 
and a half. 

BANANA-TR&EE, a ſpecies of the muſa or plan- 
tain, See Mus. 

BANARES, or BENARESs, a handſome town of 
Aſia, in the dominions of the Great Mogul, greatly 
celebrated for its ſanity, and being the univerſity of 
the Indian Bramins. See OuSERVATORY. It is ſeated 
on the north fide of the river Ganges, in E. Long. 82. 
30. N. Lat. 26. 20. 

BANBURY, a town of Oxfordſhire in England, 
ſituated on the river Charwell, in W. Long. 1. 20. 
N. Lat. 52. o. 

BANC, or BENCA, in law, denotes a tribunal, or 
judgment-ſcat: hence king's banc is the ſame with the 
court of king's bench, and common banc with that of 
common pleas. | 

BANCI Jus, or the privilege of having a bench, 
was anciently only allowed to the king's judges, gui 
Inferior courts, as 
courts-baron, hundred-courts, &c. were not allowed 
that prerogative : and even at this day the hundred- 
court at Freibridge in Norfolk is held under an oak 
at Gey-wood ; and that of Woolfry, in Herefordſhire, 
under an oak near Aſhton in that county, called 
Hundred-oak. 

BANCA, an iſland of Aſia, in the Eaſt Indies, be- 
tween Sumatra and Borneo; from the firſt of which it 
is ſeparated only by a narrow channel. E. Long. 105. 


10. N. Lat. 13. 25. 
BANCALIS, 
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BANC ALIS, a ſea- port town on the caſt coaſt of 
the iſland of Sumatra, where the Dutch have a ſettle- 
ment. E. Long. 99. 7. N. Lat. 1. 5. 

BANCK (Peter Vander), an engraver of conſider- 
able repute, was born at Paris, and received his in- 
ſtructions in the art from the celebrated Francois de 
Poilly. He came over into England with Gaſcar the 
painter about the year 1674 ; and marricd the ſiſter 
of a genileman of eſtate in Hertfordſhire, named Fo- 
reſter. He was a laborious artiſt : but the pay he re- 
ceived for his plates being by no means adequate to 
the time he beſtowed upon them, he was reduced to 
want; and, retiring from buſineſs, * * an aſylum 
in the houſe or his brother-in-law. He 
ficld, and was buried in the church there, in 1674; 
leaving his widow in poſſeſſion of the chief part of his 
plates, which ſhe diſpoſed of to Brown, a print- 
ſeller, to great advantage, and left an caſy fortune,— 
His chief employment was engraving of portraits; and, 
according to Virtue's account of this artiſt publiſhed 
by the Hon. Mr Walpole, he was the firſt in England 
who engraved them on ſo large a ſcale. But even the 
novelty, it ſeems, added to their merit, could not ſuf- 
ficiemily recommend them to ſupport the artiit. Like 
many of Poilly's diſciples, his great merit, according 
to Mr. Strutt, conſiſts in the laboured neatneſs and 
management of the mechanical part of the art, Free- 
dom, harmony, and chaſteneſs of outline, are by no 
means the characteriſtic of his prints. However, tho” 
they cannot rank with the ſupcrior productions of 
Edelink or Nantueil, &c. they have their ſhare of me- 
rit; and doubtleſs will be always eſteemed in England 
as preſerving the beſt reſemblance of many eminent 
perſons who were living at that time. 

BANCO, an Italian word which ſignifics bank, It 
is commonly uſed to ſigniſy the Bank of Venice. 

BANCOCK, a town of the kingdom of Siam in Aſia, 
with a fort, which was once in the poſſeſſion of the 
French, but they were driven from it in 1688. E. Long. 
101. 5. N. Lat. 13. 25. 

BAND, in a general ſenſe, ſome ſmall narrow li- 
1 wherewith any thing is bound, tied, or fa- 

ened. 

BAND, in architecture, a general name for any flat 
low member, or moulding, that is broad but not very 
dec 

Faw of Soldiers, in military affairs, thoſe who fight 
under the ſame flag or enſign. 

Banv of Penſioners, a company of 120 gentlemen, 
who receive a yearly allowance of 100l. for attending 
on his majeſty on ſolemn occaſions. 

BAND is alſo the denomination of a military order in 
Spain, inſtituted by Alphonſus XI. . Caſtile, for 
the younger ſons of the nobility ; who, before their ad- 
miſſion, muſt ſerve 10 years at leaſt, either inthe army 
or at court; and are bound to take up arms for the ca- 
tholic faith againſt the infidels. 

Ba d, in — Sce BANDAGE. 

BANDAISLA Ds, the general name of ſive iſlands 
in the Eaſt-Indies, belonging to the Dutch. Two of 
them are unculiivated, and almoſt entirely uninhabited ; 
the other three claim the diſtinction of being the only 
idands in the world that produce the natmeg. 

If we except this valuable ſpice, the iſlands of Banda, 
like all the Moluccas, are barren to a dreadful degree, 
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What they produce in ſuperfluities they want in neceſ- 
ſarics. The land will not bring forth any kind of corn; 
and the pith of the ſago ſerves the natives of the coun - 
try inſtead of bread. 

As this food is not ſufficient for the Europeans who 
ſettle in the Moluccas, they are allowed to fetch pro- 
viſions from Java, Maſſacar, or the extremely fertile 
iſland of Bali. The company itſclf carries ſome mer- 
chandiſe to Banda, 

This is the only ſettlement in the Eaſt-Indies that 
can be conſidered as an European colony; becauſe it 
is the only one where the Europeans are proprietors of 
lands. The company finding that the inhabitants of 
Banda were ſavage, cruel, and treacherons, becauſe 
they were impatient under their yoke, reſolved to ex- 
terminate them, Their poſſeſſions were divided among 
the white people, who got ſlaves from ſome of the neigh- 
bouring itlands to cultivate the lands. Theſe white 
people are for the moſt part Creoles, or malecontents 
who have quitted the ſervice of the company. In the 
ſmall iſland of Roſinging, there are likewiſe ſeveral ban- 
diiti, whom the laws have branded with diſgrace ; and 
young men of abandoned principles, whoſe families 
wanted to get rid of them: ſo that Banda is called the 
i/land of correction. The climate is ſo unhealty, that 
theſe unhappy men live but a ſhort time. It is on ac- 
count of the loſs of ſo great a number of hands, that 
attempts have been made to transfer the culture of the 
nutmeg to Amboyna ; and the company were likewiſe 
probably influenced by two other ſtrony motives of in- 
tereſt, as their trade could be carried on with leſs ex- 

ence and greater ſafety. But the experiments that 
BT been made have proved unſucceſsful, and matters 
remain in their former ſtate, 

BANDAGE, in ſergery, a fillet, roller, or ſwath, 
aſed in dreſſing and binding up wounds, reſtrainin 
dangerous hemorrhagies, and in joining fractured an 
diſlocated boucs. 

BANDALEER, or BANDELEER, in military affairs, 
a large lcathern belt, thrown over the right ſhoulder, 
and hanging under the left arm ; worn by the ancient 
muſqueteers, both for the ſuſtaining of their fire-arms, 
and for the carriage of their muſket-charges, which 
being put up in little wooden caſes, coated with lea- 
ther, were hung, to the number of twelve, to each ban- 
dalcer, 

BANDELET, or BAN DIET, in architecture, any 
little band, or flat moulding, as that which crowns the 
Doric architrave. | 

BANDER-conGco, a ſmall ſea-port town in Aſia, 
ſcated on the Perſian Gulph. E. Long. 54. 10. N. Lat. 
19. o. 

"BANDERET, a general, or one of the comman- 
ders in chief of the forces, —This appellation is given 
to the principal commanders of the troops of the canton 
of Bern in Switzerland, where there arc four banderets, 
who command all the forces of that canton. 

BANDEROLL, a little flag, in form of a guidon, 
extended more in length than in breadth, uſed to be 
hung out on the maſts of veſſels, &c. 

BANDITTI, from the Italian bandito; perſons 
proſcribed, or, as we call it, outlawed : ſometimes 
denominated banniti or forris banniti. It is alſo a 
denomination given to highwaymen or robbers who 
infeſt the roads in troops, eſpecially in Iizy, Tron 
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Bandini - and Sicily, Mr Brydone, in his Tour through Sicily, 


informs us, that in the caſtern part, called Val Demont 


Band y-1-24 ; ; 
from the devils that are 1 to inhabit Mount 


A.tna, it has ever been found altogether impracticable 
to extirpate the banditti ; there being numberleſs ca- 
verns and ſubterraneous paſſages round that mountain, 
where no troops could poſhbly purſue them; be- 
ſides, they are known to be perfectly determined and 
reſolute, never failing to take 2 dreadfvl revenge on all 
who have offended them. Hence the prince of Villa 
Franca has embraced it, not only as the ſafeſt, but 
likewiſe as the wiſeſt aud moſt political ſcheme, to be- 
come their declared patron and protector: and ſuch 
of them as think proper to leave their mountains and 
foreſts, though perhaps only for a time, are ſure to 
meet with good encouragement and a certain protec- 
tion in his ſervice, where they enjoy the moſt un- 
bonded confidence, which, in no inſtance, they have 
ever yet been ſomd to make an improper or a dithoneſt 
nie of, They are clothed in the prince's hvery, yel- 
low and green, with filver lace ; and wear likewilc a 
badge of their honourable order, which intitles them 
to univerſal fear and re ſpect from the people. 

In ſome circumſtances, theſe banditti are the moſt 
reſpectable people of the ifland, and have by much 
the higheſt and moſt romantic notions of what they 
call rheir point of honour, However criminal they 
may be with regard to ſociety in general; yet, with 
reſp to one another, and to every perſon to whom 
they have once profeſſed it, they have ever maintained 
the moſt unſhaken fidelity. The magiſtrates have of- 
ten been obliged to protect them, and pay them in 
court, as they are known to be perfectly determined 
and deſperate, and ſo extremely vindictive that they 
will certainly put any perſon to death that has ever 

ven them juſt cauſe of provocation. On the other 

and, it never was known that any perſon who had 
n himſelf under their protection, and ſhowed that he 

ad confidence in them, had cauſe to repent of it, or 
was injured by any of them in the moſt minute trie; 
but, on the contrary, they will protect him from im- 
potitions of every kind, and fcorn to go halves with 
t- landlord, like moſt other conductors and tra- 
velling ſervants, and will defend him with their lives 
if there is occalion. Thoſe of their number who have 
thus enliſted themſelves in the ſervice of ſociety, are 
known and reſpected by the other banditti all over 
the iſland; and the perſons of thoſe they accompany 
are ever held ſacred. For theſe reaſons, molt travellers 
chooſe to hire à couple of them from town to town; 
and may thus travel over the whole iſland in ſafety. 

BANDORA, the capital of the iſland of Salfet, on 
the weſt coaſt of the peninſula on this ſide the Ganges. 
It is ſeparated from the iſland of Bombay by a narrow 
channel, and ſubje to the Portugueſe. E. Lon. 72. 30. 
N. Lat. 19. o. 

BANDORE, the name of a muſical inſtrument with 
ſtrings, reſembling a lute, and ſaid to be invented in 
the fourth year of Queen Elizabeth, by John Roſe, a 
citizen of London. 

BANDY-LE6s, from the French bander,“ to bend,” 
a diſtortion of the legs, when they turn either inward 
or outward on either ſide ; ariling from ſome defect 
in the birth or imprudence in the nurſe, endeavour- 
ing to make a child ſtand or walk before his legs were 
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VALGCUS, 

BANE (from the Sax. bana, 2 r 
fies deſtruction or overthrow, Thus, * I will be the 
bane of ſuch a man, is a common ſaying. So, when 2 
perſon receives a mortal injury by any thing, we ſay, 
„it was his ane: and he who is the cauſe of ano- 
ther man's death, is ſaid to be /e bare, i. e. a malefac- 
tor, 

BANFF. Sce BAMrr. 

BANGHIR, a town of Ireland, in king's county in 
the province of Leinſter, ſeated on the river Shannon. 
W. Long. 2. 5. N. Lat. 53. 10. 

BANGLE £4axs, an imperfection in a horſe, reme- 
died in the following manner. Place his cars in ſuch a 
manner as you would have them ſtand ; bind them 
with two little boards ſo faſt that they cannot ſtir, and 
— clip away all the empty wrinkled ſkin cloſe by the 

cad. 

BANGIUS (Thomas), a Daniſh divine, and an e- 
legant Latin writer on the origin of languages and a 
varicty of other ſubjects. He died in 1661. 

BANGOR, an epiſcopal city of Carnarvonſhire in 
North Wales. In ancient times it was fo conſiderable, 
that it was called Bangor the Great, and defended by 
a Arong caſtle: but it is now a very mean place ; the 
principal buildings being the cathedral, the biſhop's 
palace, and a free ſchool, The fee is of very great 
antiquity, and its founder unknown. The church is 
dedicated to St. Danicl, who was biſhop here about the 
year 516 ; but for ncar 5co years afterwards, there is 
no certainty of the names of his ſucceſſors, Owen 
Glendower greatly defaced the cathedral church ; but 
Biſhop Dean repaired it again. This ſee met a ſtill 
more cruel ravager than Owen Glendower, in the per- 
ſon of Biſhop Bulkeley ; who not only alienated many 
of the lands belonging to it, but even fold the bells of 
the church. This dioceſe contains the whole of Car- 
narvonſhire except three pariſhes, the ſhire of Angleſey, 
and part of the ſhires of Denbigh, Merioneth, and 
Montgomery , in which are 107 pariſhes, whereot 36 
impropriated. It has three archdeaconries, viz. Ban- 
gor, Angleſey, and Merioneth ; of which the two firſt 
are commonly annexcd to the biſhopric for its beiter 
ſupport, This ſec is valued in the King's books at 
L. 131: 16: 4, and is computed to be worth annually 
L. 1200. The tenthsof the clergy are L. 151: 14: 35. 
To the cathedral there belong a biſhop, a dean, an 
archdeacon, a treaſurer, and two prebendaries, endow- 
ed ; a precentor, a chancellor, and three canons, not 
endowed ; three vicars coral, an organiſt, lay-clerks, 
choriſters, and two officers. W. Long. 4. 10. N. Lat. 
53. 20. 

BAN GOR, a town of Ireland, in the county of Down 
and province of Ulſter, It is ſeated on the fouth ſhore 
of the bay of Carrick Fergus, oppoſite to the town of 
that name; and ſends two members to parliament. 
W. Long. 6. N. Lat. 54. 42. 

BANGUE, a ſpecies of opiate, in great uſe through- 
out the caſt, for drowning cares and inſpiring joy.— 
This by the Perſians is called eng,; by the Arabs, 
2 corrupily aſſeral, and afſarth ; by the Turks, 

engitie, and vulgarly called maſflack ; by the Euro- 
Fm naturaliſts, baygue or bange -t is the leaf of a 
ind of wild hemp, growing in the countries of the 
te Levant : 
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Levant ; it differs little, either as to leaf or ſeed, from 
our hemp, except in ſize. Some ha ve miſtaken it for 
a ſpecies of althæa. 

There are divers manners of preparing it, in different 
countries. Olearius deſcribes the method uſed in Per- 
ſia. Mr Sale tells vs, that, among the Arabs, the leaf 
is made into pills, or conſerves. But the moſt diſtipct 
account is that given by Alexander Maurocordato 
counſellor and phyſician of the Ottoman Porte, in a 
letter to Wedelius. According to this author, bangue 
is made of the leaves of wild hemp, dried in the ſhade, 
then nd to der; and put into a pot wherein 
batter has been kept; ſer in an oven till it begin to tor- 
rify; then taken out, and pulverized again; thus to 
be uſed occaſionally, as much at a time as will lie on 
the point of a knife. Such is the Turkiſh bangue.— The 
effects of this drug are, To confound the underſtand- 
ing; ſet the imagination looſe; induce a kind of folly, 
and forgetfulneſs, whercin all cares are left, and joy 
and gaicty take take place thereof, Bangue in reality, 
is a ſuccedaneum to wine, and obtains iu thoſe coun- 
tries where Mahometaniſm is eſtabliſhed ; which prohi- 
biting the uſe of that liquor abſolutely, the poor muſſel- 
mans are forced to have recourſe to ſuccedanea, to rouſe 
their ſpirits. The principal are opium and this bangue. 
As to the opinion . that the Turks 
prepare themſclves for battle by a doſe of bangue, 
which rouſes their courage, and drives them, with 
eagerneſs, to certain death; Dr Maurocordato aſſures 
us, that it is a popular error: the Turks think they 
are then going atloredly to receive the crown of mar- 
tyrdom; and would not, for any conſideration, loſe 
the merit of it, which they would do, by cating the 
bangue, as being held unlawful by their apoſtle, among 
other things which intoxicate. 

BANIALUCH, or BacxaALvuch, a city of Euro- 
pean Turkey, the capital of Boſnia, upon the fron- 
tiers of Dalmatia, near the river Setina. 
18. 20. N. Lat. 44. 20. 

BANIANs, a religious ſect in the empire of the 
Mogul, who believe a metempſychoſis; and will there- 
fore eat no living creature, nor kill even noxious ani- 
mals, but endeavour to releaſe them when in the hands 
of others. The name of Banian is uſed with ſome 
diverſuy, which has occaſioned much confuſion, and 
many miſtakes. Sometimes it is taken in a leſs proper 
ſenſe, and extended to all the idolaters of India, as 
contradiſtinguiſhed from the Mahometans: in which 
ſenſe, Banians include the Bramins and other caſts. 
Banians, in a more proper ſenſe, is reſtrained to a pe- 
culiar caſt, or tribe, of Indians, whoſe office or pro- 
feſſion is trade and merchandize; in which ſenſe, 
Banians ſtand contradiſtinguiſhed from Bramins,Cuttery, 
and Wy/e, the three other caſts, into which the Indians 
are divided. The four caſts are abſolutely ſeparate as 
to occnpation, relation, marriage, &c. though all of 
the ſame religion ; which is more properly denominated 
the religion of the Bramins, who make the eccleſiaſ- 
tical tribe, than of the Banians, who make the mercan- 
tile, The proper Banians are called, in the ſhaſter, or 
book of their law, by the name of Shuddery ; under which 
are comprehended all who live aſter the manner of 
merchants, or that deal and tranſact for others, as bro- 
kers; excluſive of the mechanics, or artificers, who 
make another caſt, called Wy/e, Theſe Banians nave 
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no peculiar ſe or religion, unleſs it be, that two of Disse 
the eight general precepts given by their legilator ————— 
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Bremaw to the Indian nation, are, on acconnt of the 
profeſſion of the Banians, ſuppoſed more immedistely 
to relate to them, viz. thoſe which enjoin veracity in 
their words and dealings, and avoiding all practices of 
circumvention in buying and felling.—Some of the 
Banians, quitting their poſleſſion, and retiring from 
the world commence religious, auume a peculiar habit, 
and devote themſelves, more immediately to God, under 
the denomination of Lertea. Theſe, though they do 
not hereby change their caſt, are commonly reckoned 
as bramins of a more devout kind ; much as monks in 
the Romiſh church, though frequently not in orders, 
are reputed as a more ſacred order than the regular 


clergy. The name Banianimports as much, in the Bra- 


min language (wherein their law is 2 „as a peo- 
ple innocent and harmleſs; void of all guile; fo gen- 
tle, that they cannot endure to ſee cither a fly or a worm 
injured ; and who, when ſtruck, will patiently bear it, 
without reſiſting or returning the blow. —Their mein 
and appearance is deſcribed by Lord “, in terms a little 


preciſe, but very ſignificant: “ A people preſented Relig. Ba- 
themſelves to my eyes clothed in linen garments, ſome- as. 


what low deſcending, of a geſture and garb, as I may 
ſay, maidenly, and well nigh cffeminate, of a counte- 
nance ſhy and ſomewhat cfiranged.” — Gemelli Careri 
divides the Banians into 22 tribes, all diſtin, and not 
allowed to marry with each other, Lord aſſures us 
they are divided into 22 caſts or tribes, correſpondent 
to the caſts or diviſions of the Banians or prieſts, under 
whoſe diſcipline they are, as to religious matters; tho” 
the generality of the Banians choole to be under the 
direction of the two Bramin tribes, the Viſalnagra- 
navgers and the Vulnagranaugers. ; 
The Banians are the great factors, by whom moſt 
of the trade of India is managed; in this reſpect, 
comparable to the Jews and Armenians, and not be- 
hind either, in point of ſlcill and experience, in what- 
ever relates to commerce. Nothing is bought but by 
their mediation. They ſcem to claim a kind of jus 
divinum to the adminiſtration of the traffic of the na- 
tion, grounded on their ſacred books, as the Bramins 
do to that of religion. They are diſperſed, for this 
prin; through all parts of Aſia, and abound in 
erſia, 1 at Iſpahan and Gombroon, where 
many of them are extremely rich, yet not above acting 
as brokers, where a penny is to be got. The chief 
agents of the Engliſh, Dutch, and French Eaſt India 
companies are of this nation : they are faithful, and 
are generally truſted with the caſh of thoſe companies 
in their keeping. They act alſo as bankers, and can 
ive bills of exchange for moſt cities in the Eaſt In- 
; 3: Their form of contract in buying and ſelling is 
remarkable, being done without words, in the profound- 
eſt ſilence, only by touching each other's fingers : 
the buyer 1 his pamerin or girdle, ſpreads it 
on his knee, and both he and the ſeller having their 
hands underneath by the intercourſe of the r Airing 
mark the price of pounds, ſhillings, &c. demanded, 
offered, and at length agreed on, When the ſeller 
takes the buyer's whole hand, it denotes a thouſand ; 
and as many times as he ſqueezes it, as many thou- 
ſand pagods, or roupees, according to the ſpecies in 
queſtion are, demanded : when he only takes the five 
5 F fingers, 
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fingers, it denotes five hundred, and when only one, 
one hundred: taking only half a finger, to the ſecond 
joint, denotes fifty ; the ſmall end of the finger, to the 
firſt joint, ſtands for ten. 

BANIER (Anthony), licentjate in laws, member 
of the academy of r and belles lettres, and 
eccleſiaſtic of the dioceſe of Clermont in Auvergne; 
died in November 1741, aged 69. He is principally 
celebrated for his tranſlation of the Metamorphoſes of 
Ovid, with hiſtorical remarks and explanations; which 
was publiſhed in 1732, at Amſterdam, in folio, finely 
ornamented with copperplates, by Picart ; and reprint- 
ed at Paris, 1738, in two vols. 4to: and for his My- 
thology, or fables of the ancients explained by hiſto- 
ry; a work full of the moſt important information, 
which was tranſlated into Engliſh, and printed at Lon- 
don in 1741, in 4 vols. 8 vo. 

BANISHMENT, exile, among vs is of two kinds: 
the one voluntary, and upon oath ; the other by com- 
pulſion, for ſome offence or crime. The former pro- 
perly called abjuration, is now ceaſed; the latter is 
chiefly enjoined by judginent of Parliament, Yet out- 
lawing and tranſportation may alſo be conſidered as 
ſpecies of exile. | 

BANISTER (John), a phyſician and ſurgeon in 
the reign of queen Elizabeth, was editated at Oxford 
where, ſays Anthony Wood, he Vr, Fs logicals for a 
time; but afterwards applied himſelf ſolely to phy lic 
and ſurgery. In 1573 he took the degree of bachelor 
of phylic; and obtaining a licence from the univerlity 
0 practiſe, ſettled at Notingham, whege he lived ma- 
ny years in great repute, and wrote . medical 
treatiſes. His works were collected agd publiſhed in 
1633, 4to, 4 ; 

BANISTERIA, in botany; a genus of the trigy- 
nia order, belonging to the decandria cldfs of plants; 
and in the natural method ranking under the 23d or- 
der, Trihilatz, The calyx is quinquepartite, with 
nectarious pores on the ontſide of the baſe; the petals 
are roundiſh and ungulated; the ſceds are three, with 
membranaceous wings. There are ſeven ſpecies, all 
natives of warm couutries, but poſſeſſing no remark- 
able properties. 

BANK, in commercg, a common repoſitory, where 
many perſons agree x47 Ol their money, to be always 
ready at their call or ditection: or, Certain ſocieties or 
communities, who take the charge of other people's 
money, either to improve it, or to keep it ſccure. 
The firſt inſtitution of banks was in Italy, where 
the Lombard Jews kept benches in the market-places, 
for the exchange of money and bills; and barcs being 
the Italian name for bench, banks took their title from 
this word. 

Banks are of two principal Kinds. 1. One ſort is 
either public, conſiſting of a company of monied men, 
who being duly eſtabliſhed and incorporated by the 
laws of their country, agree to depolite a conſiderable 
Fund, or joint ſtock, io be employed for the uſe of the 
ſociety, as lending money upon good ſecurity, buying 
and Clung bullion, diſcounting bills of exchange, &c. ; 
or private, i, e. ſet up by private perſons, or partner- 
ſhips, who deal in the ſame way as the former upon 
their own ſingle ſtock and credit. | 

The greateſt bank of circulation in Europe, is the 
Bank 7 England. The company was incorporated 


=. 


parliament in the fifth and ſixth years of king William Bank. 
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and queen Mary, by the name of The Governors and 


the 
which the ſubſcribers received almoſt 3 per cent, By 
this charter, the company are not to borrow under their 
common ſeal, unleſs by act of parliament ; they are 
not to trade, or ſuffer any perſon in truſt for them to 
trade in any goods or merchandize; but they may 
deal in bills of exchange, in buying or ſclliag bullion, 
and foreign gold and filver coin, &c. | 

By an act of parliament paſſed in the 8th and gth 
year of William III. they were empowered to enlarge 
their capital Nock to 2,201, 171. 10s. It was then alſo 
enacted, that bank-ſtock ſhould be a perſonal, and not 
a real eſtate; that no contract either in word or writ- 
ing, for buying or ſelling bank-ſtock, ſhould be good 
in law, unleſs regiſtered in the books of the bank with- 
in 7 days, and the ſtock transferred in 14 days; and 
that it ſhall be felony, without benefit of clergy, to 
counterfeit the common ſeal of the bank, or any ſealed 
bank-biil, or any bank-note, or to alter or eraſe ſuch 
bills or notes. By another act paſſed in the 7th of 
h Anne, the company were empowered to angment 
their capital to 4, 402, 3431. and they then advanc- 
ed 300, oool. more to the government; and in 1714, 
they advanced another loan of 1, 50, col. 

In the third year of the reign of king George I. the 
intereſt in their capital ſtock was reduced to 5 per cent. 
when the bank agreed to deliver vp as many cxchequer 
bills as amounted to 2,000,000]. and to accept an an- 
nuity of loo, oool. and it was declared Jawful for the 
bank to call from their members, in proportion to their 
intereſts in the capital ſtock, ſuch ſums of money as in 
a general court ſhould be found neceſſary. If any mem- 
ber ſhould neglect to pay his ſhare of the moneys ſo 
called for, at the time appointed by notice in the Lon- 
don Gazette, and fixed upon the Royal Exchange, it 
ſhould be lawful for the bank, not only to ſtop the di- 
vidend of ſuch member, and to apply it towards pay- 
ment of the money in queſtion, but alſo to ſtop the trans- 
fers of the ſhare of ſuch defaulter, and to charge him 
with an intereſt of 5 per cent. per annum, for the mo- 
ney ſo omitted to be paid: and if the principal and in- 
tereſt ſhould be three months unpaid, the bank ſhould 
then have power to ſell ſo much of the ſtoc k belonging 
to the defaulter as would ſatisfy the ſame. After this, 
the bank reduced the intereſt of the 2,000,000). lent to 
the government, from 5 to 4 per cent. and purchaſed 
ſeveral other annuities, which were afterwards redet m- 
ed by the government, and the national debt due to the 
bank reduced to L. 1, 60, oo. But in 1742, the com- 
pany engaged to ſupply the government with 1, 600, col. 
at 3 per cent, which is now called the 3 per cent. an- 
nuities; ſo that the government was now indebted io 
the company L.3,200,000, the one half carrying 4, 
and the other 3 per cent. 

In the year 1746, the company agreed that the ſum 
of L.936,800 due to them in the exchequer bills unſa- 
tisfied, on the duties for licences to ſell ſpirituous li- 
quors by retail, ſhould be cancelled, and in lieu thereof 
to accept of an annuity of L.39,442, the intereſt of 
that ſum at 4 per cent. The company alſo agreed to 


advance the further ſum of L.1,0c0,co0 into the ex- 
chequer, upon the credit of the dutics ariſing by the malt 
and 


4 7 the Bank of England ; in conſideration of Bank of 
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and land tax at 4 per cent. for exchequer bills to be 


— iſſued for that parpoſe ; in conſideration of which, the 


company were enabled to augment their capital with 
L. 986,800; the intereſt of which, as well as that of the 
other annuities, were reduced to 37 per cent. till the 
25th of December 1757, and from that time to carry 
only 3 per cent. | 

And in order to enable them to circulate the ſaid ex- 
chequer bills, they eſtabliſhed what is now called bark 
circulation, The nature of which may be naderſtood 
from what follows. 

The company of the bank are obliged to keep caſh 
ſufficient not ouly to anſwer the common, but alſo any 
extraordinary demand that may be made upon them ; 
and-whatever money they have by them, over and above 
the ſam ſappoſed neceflary for the purpoſes, they em- 
ploy in what may be callcd the trade of the company ; 
that is to ſay, in diſcounting bills of exchange, in buy- 
ing of gold and filver, and in government ſecurities, &c. 
But when the bank entered into the abovementioned 
contract, as they did not keep nnemployed a larger ſam 
of money than what they deemed neceſſary to anſwer 
their ordinary and extraordinary demands, they could 
not conveniently take out of their current caſh ſo large 
a ſum as a million, with which they were obliged to 
furniſh the government, without either leſſening that ſum 
they employed in diſcounting, buying gold and ſilver, 
&c. (which would have been very diſadvantageons to 
them), or inventing ſome method that ſhould anſwer all 
the purpoſes of keeping the million in caſh. The me- 
thod which they choſe, and which fully anſwers their 

end, was as follows : 

They opened a ſubſcription, which they renew an- 
nually, for a million of money ; wherein the ſubſcribers 
advance 10 per cent. and enter into a contract to pay 
the remainder, or any part thereof, whenever the bank 
ſhall call upon them, under penalty of forfciting the 
10 per cent. ſo advanced: in conſideration of which, 
the bank pays the ſubſcribers 4 per cert. intereſt for 
the money paid in, and ; per cent. for the whole ſum 
they agree to furniſh ; and in caſe a call {hall be made 
upon them for the whole, or any part thereof, the bank 
farther agrees to pay them at the rate of 5 per cent. 
per annum tor ſuch ſum till they repay it, which they 
are under an obligation to do at the end of the year, 
By this means the bank obtains all the purpoſes of 
keeping a million of money by them; and though the 
ſubſcribers, if no call is made upon them (which is in 
general the caſe), receive 64 per cent, for the mo- 
ney they advance, yet.the company gains the ſum of 
L.23,500 per annum by the contrat ; as will appear 
by the following account : 105 


The bank receives from the government . 
for the advance of a million - - 30,000 
The bank pay's the ſubſcribers who advance 
L. 100,000 and engage to pay (when called 
for) L. 900,000 more - - 6,500 
The clear gain to the bank therefore is 23,500 


This is the ſtate of the caſe, provided the company 
ſonld make no call on the ſubſcribers; which they 
will be very unwilling to do, becauſe it would not on- 
ly leſſen their profit, but affect the public credit in ge- 
neral. ; 

Bank · ſtock may not improperly be called a trading 
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thereafter. 


BAN 


gold and filver, in diſcouming bills of exchange, &c. 
Beſides which, they are allowed by the government 
very conſiderable ſums annually for the management of 
the annuities paid at their office. All which advantages 
render a ſhare in their ſtock very valuable ; though it 
is not equal in value to the Eaſt India ſtock. The 
company make dividends of the profits half-yearly, of 
which notice is publicly given; when thoſe who have 
occaſion for their money may readily receive it ; but 
private perſons, if they judge convenient, are permitted 
to continue their funds, and to have their intereſt added 
to the principal, 

This company is under the direction of a governor, 

deputy-governor, and 24 directors, who are annually 
elected by the general court, in the ſame manner as in 
the Eaſt India company. Thirteen, or more, compoſe 
a court of directors for managing the affairs of the com- 
pany. The officers of this company are very nume- 
rous. 
The ſtability of the bank of England is equal to that 
of the Britiſn government. All chat it has advanced 
to the public muſt be loſt before its creditors can ſu- 
ſtain any loſs. No other banking company in England 
can be eſtabliſhed by act of parliament, or can conſiſt 
of more than ſix members. It acts, not only as an or- 
dinary bank, but (as we have already ſcen) as a great 
engine of ſtate ; receiving and paying the greater part 
of the annuities which are due to the creditors of the 
public ; circulating exchequer bills ; and advancing to 
government the annual amount of the land and malt 
taxes, which are frequently not paid up till ſome years 
It likewiſe has, upon ſeveral different oc- 
caſions, ſupported the credit of the principal houſes, 
not only of England, but of Hamburgh and Holland. 
Upon one occaſion it is ſaid to have advanced for this 
purpoſe, in one week, about L. 1,600,000, a great part 
of it in bullion, 


In Scotland there are two public banks, both at E- Scotch 
dinburgh. The one, called The Bank of Scotland, was ban 


eſtabliſhed by act of parliament in 1695 ; the other, Þlic 
called The Royal Bank, by royal charter in 1727. , 
Within theſe 30 years there have alſo been creed 
private banking companies in almoſt every conſiderable 
town, and even in ſome villages. Hence the buſineſs 
of the country is almoſt entirely carried on by paper- 
currency, 4. e. by the notes of thoſe different bankin 
companies; with which purchaſes and payments of all 
kinds are commonly made. Silver very ſeldom appears, 
except in the change of a twenty-ſhilling bank-note, 
and gold ſtill ſeldomer. But though the conduct of all 
thoſe different companies has not been unexceptionable, 
and has accordingly required an act of parliament to 
regulate it ; the country, notwithſtanding, has evident- 
ly derived great benefit from their trade. It has been 
aſſerted, that the trade of the city of Glaſgow doubled 
in about 15 years after the firſt erection of the banks 
there ; and that the trade of Scotland has more than 


quadrapled ſince the firſt erection of the two public 
banks at Edinburgh. Whether the trade; cither of 
Scotland jn general, or of the city of Glaſgow in par- 


ticular, has really increaſed in ſo great a proportion, 
during ſo ſhort a period, we do not pretend to know. 


If either of them has increaſed in this proportion, it 


ſcems to be an effect too great to be accounted for: by 
"3 F 2 the 


Bank. 
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the ſule operation of this cauſe. That the trade and 
induſtry of Scotland, however, have increaſed very 
conſiderably during this period, and that the banks 
have contributed a good deal to this increaſe, cannot be 
doubted, 

The value of the ſilver money which circulated in 
Scotland before the Union in 17c7, and which imme- 
diately after it was brought into the bank of Scotland 
in order io be recoined, amonnted to L. 411,117: 10 :9 
Sterling, No account has been got of the goid coin ; 
but it appears from the ancient accounts of the mint 
of Scotland, that the value of the gold annually coined 
ſomewhat exceeded that of the ſilver, There were a 
good many mourn too upon this occaſion, who, from a 
diſfidence of repayment, did not bring their ſilver into 
the bank of Scotland; and there was, beſides, ſome 
Engliſh coin, which was not called in. The whole va- 
Jae of the gold and filver, therefore, which circulated 
in . before the Union, cannot be eſtimated at 
leſs than a million Sterling. It ſeems to have conſti- 
tuted almoſt the whole circulation of that country; 
for though the circulation of the bank of Scotland, 
which had then no rival, was contiderable, it ſeems to 
have made but a very ſmall part of the whole. In the 

reſent times the whole circulation of Scotland cannot 
be eſtimated at leſs than two millions, of which that 
part which conſiſts in gold and filver moſt probably 
does not amount to half a million. But * the 
circulating gold and ſilver of Scotland have ſuffered fo 
great a diminution during this period, its real riches 
and proſperity do not appear to have ſuffered any, Its 
agriculture, manufactures, and trade, on the contrary, 
the annual produce of its land and labour, bave evi- 
dently been augmented. 

It is chiefly by diſcounting bills of exchange, that 


iog of bills. is, by advancing money upon them before they are due, 


Caſh-ac- 
Counts, 


that the greater part of banks and bankers ifſne their 
promiſſory notes. They deduct always, upon whatever 
ſum they advance, tbe legal intereſt till the bill ſhall 
become due. The payment of the bill, when it be- 
comes due, replaces to the bank the value of what had 
been advanced, together with a clear profit of the in- 
tereſt. The banker, who advances to the merchant 
whoſe bill he difconnts, not gold and ſilver, but bis own 
promiſſory notes, has the advantage of being able to 
diſcount to à greater amount, by the whole value of 
his promiſſory notes, which he finds by experience 
are commonly in circulation, He is thereby enabled 
10 make his clear gain of intereſt on ſo much a larger 
ſum, 

The commerce of Scotland, which at preſent is not 
very great, was ſtill more incenſiderable when the two 
firſt banking companies were eſtabliſhed ; and thoſe 
companies would have had but little trade, had they 
— their buſineſs to the diſcounting of bills of ex- 
change. They invented, there fore, another method of 
iGuing their promiſſory notes, by granting what they 
called caſh accounts ; that is, by giving credit to the 
extent of a certain ſum (L. 2000 or L. 3000 for ex- 
ample), to any individual who could procure two per- 
ſons of undonbted credit and good landed eſtate to be- 
come ſarety for him, that whatever money ſhould be 
advanced to him within the ſum for which the credit 
had been given ſhould be repuid upon demand, roge- 
ther with the legal intereſt; Credits of this Kind are 


* * 
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commonly granted by banks and bankers in all diffe- 
rent parts ot the world. 
the Scots banking com 


nics accept of repayment are 
peculiar to them, and 


from it. 

Whoever has a credit of this kind with one of thoſe 
companies, and borrows L. 1000 upon it for example, 
may repay this ſum piece-meal, by L. 20 and L. 30 at 
a time, the company 4iſcounting a proportionable part 
of the intereſt of the great ſum from the day on which 
each of thoſe ſmall ſums is paid in, till the whole be in 
this manner repaid, All merchants therefore, and al- 
moſt all men of buſineſs, find it convenient to keep ſuch 


caſh-accounts with them; and arc nr ag intereſted to to the 
yy readily re- banks, and 


promote the trade of thole companies, 
cciving their notes in all payments, and by encouraging 
all thoſe with whom they have any influence to do the 
ſame. The banks, when their cuſtomers apply to them 
for money, generally advance it to them in their own 
promiſſory notes, Theſe the merchants pay away to 
the manufacturers for goods, the manufacturers to the 
farmers for materials and proviſions, the farmersto their 
landlords for rent, the landlordsrepay them to the mer- 
chants for the conveniences and luxuries with which 
they ſupply them, and the merchants again return them 
to the banks in order to balance their caſh accounts, or 
to replace what they may have borrowed of them; and 
thos almoſt the whole money · buſineſs of the country is 
tranſacted by means of them. Hence the great trade 
of thoſe companies. 

By means of thoſe caſh accounts, every merchant 


can, without imprudence, carry on a greater trade than 
he otherwiſe could do. 


ploy equal ſtocks in the ſame branch of trade, the E- - 
dinburgh merchant can, without impradence, carry on 
a greater trade, and give employment to a greater 
number of people, than the London merchant. The 
London merchant muſt always keep by bim a conſi- 
derable ſum of money, either in his own coffers, or in 
thoſc of his banker (who gives him no intereſt for it), 
in order to anſwer the demands continually coming 
upon him for payment of the goods which he purchaſes 
upon credit, Let the ordinary amount of this ſum be 
ſuppoſed L. 500. The value of the goods in his ware- 
houſe mult always be leſs by L. 500 than it would have 
been, had he not been obliged to keep ſuch a ſum un- 
employed. Let us ſuppoſe that he generally diſpoſes 
of his whole ſtock npon hand, or of goods to the va- 
lne of his whole ſtock upon hand, once in the year. 
By being obliged to keep ſuch à great ſum unem- 
ployed, he — ſell in a year L. 500 worth leſs goods 
than he might otherwiſe have done. His annual pro- 
fits muſt be leſs by all that he could have made by the 
ſale of L. 500 worth more goods; and the number of 
people employed in preparing his goods for the market, 
muſt be leſs by all thoſe that L. 500 more ſtock could 
have employed. The merchant in Edinburgh, on the 
other hand, keeps no money unemployed for anſwering 
ſuch occaſional demands, When they actually come 
upon him, he ſatisfies them from his caſh- account with 
the bank, and gradually replaces the ſum borrowed 
with the money or paper which comes in from the oc- 

calional 


But the eaſy terms on which —— 


ave perhaps been the principal Advanta- 
cauſe, both of the =_ trade of thoſe companies ges ſrom 
aud of the bencfit which the country bas received thele ; 


If there are two merchants, to the 
one in London and the other in Edinburgh, who em- country. 
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caſional ſale of his goods. With the ſame ſtock, 


— — tihcrefore, he can, without imprudence, have st all 


times iu his warchouſe a larger quantity of goods than 
the London merchant ;' and can thereby both make a 
greater profit himſelf, and give conſtant employment 
to 4 greater number of induſtrious people who pre- 
pare thoſe goods for the market. Hence the great 
benefit which the country has derived from this 
trade. 

The late multiplication, of banking companies in 
both paris of the united kingdom, an cvent by which 
many people have been much alarmed, inſtead of di- 
minithing increaſes the ſecurity of the public. It 
obliges all cf them to be more eircumſpect in their con- 
duct, and by not extending their currency beyond its 
due proportion to their caſh, to guard themſelves 
againſt choſe malicious runs which the rivaiſhip of ſo 
mang competitors is always ready to bring upon them. 
It reſtrains the circulation of each particular company 
within a narrower circle, and reduces their circulating 
notes to a ſmaller number. By dividiag the whole cir- 
culation into a greater number of parts, the failure of 
any one company, an accident which, in the courſe of 
things, maſt ſometimes happen, becomes of leſs con- 
ſequence to the public. This free competition too 
obliges all bankers to be more liberal in their dealings 
with their caſtomers, leſt their rivals ſhould carry them 
away. In general, if any branch of trade, or any di- 
viſion of labour, be advantageons to the public, the 
freer and more general the competition, it will always 
be the more ſo. Sce further, the article Farex- 
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2. The other kind of banks conſiſts of ſuch as are 
inſtituted wholly on the public account, and are called 
Banks of Depoſit ; the nature of which not being ge- 
nerally underitood, the following particular explana- 
tion may not be unacceptable. 

The currency of a great ſtate, ſuch as Britain, ge- 
nerally conſiſts almoſt entirely of its own coin. Should 
this currency, therefore, be at any time worn, clipt, or 
otherwiſe degraded below its ſtandard value the ſtate 
by a reformation of irs coin can effectually re-eftabliſh 
its currency. But the currency of a ſmall ſlate, ſuch 
as Genoa or Hamburgh, can ſeldom confiſt altogerher 


in its own coin, bat muſt be made up in a great mea- 


ſure, of the coins of all the neighbouring ſtates with 
which its inhabitants have a continual intercourſe. Such 
a ſtate, therefore, by reforming its coin, will not al- 
ways be able to reform its currency. It foreign bills of 
exchange are paid in thiscarrency, the uncertain value 
of any ſum, of what is in its own nature fo uncertain, 
muſt render the exchange always very mnch againſt 
ſuch a ſtate, its currency being, in all foreign ſtares ne- 
ceſſarily valued even below what it is worth. In order 
roremedy the inconvenience towhich this diſadvantage- 
ous exchange mnſt have ſubjected their merchants, ſuch 
ſmall ſtates, when they began to attend to the intereſt 
of trade, have frequently enacted, that foreign bills of 
exchange of a certain value ſhonld be paid, not in com- 
mon currency, but by an order upon, or by a transfer 
in the books of, a certain bank, eſtabliſhed upon the 
credit and under the protection of the tate; this bank 
being always obliged to pay, in and true moncy, 
exactly according to the ſtandard of the ſtate. The 
banks of Venice, Genoa, Amſterdam, Hamburgh, and 
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Nuremberg, ſcem to have been originally eſlabliſic 
with this vicw, though fume of them way have aftter- 
wards been made {ubtervient to other purpoſes. The 
money of ſuch banks, being better than the common 


Pant. 
—ů— -- 


currency of the country, neceſlarily bore an agio, which * 


was greater or ſmaller, according as the currency ws 
ſuppoſed to be more or leſs degraded below the fland- 
ard of the ſtate. The agio of the bank of Hamburgh, 
for example, which is ſaid to be commonly about 14 
per cent. is the ſuppoſed difference between the good 
ſtandard money of the ſtate, and the clipt, worn, and 
diminiſhed currency poured into it from all the neigh- 
bouring ſtates. 

Before 1609, the great quantity of clipt and worn 
foreign coin, which the extenſive trade of Amſterdam 
brought from all parts of Europe, reduced the value of 
its currency about ꝙ per cent, below that of good mone 
frelh from the mint. Such money no ſooner appeared, 
than it was melted down or carried away, as it always 
is in ſuch circumſtances. The merchants, with plenty 
of currency, could not always find a ſufficient quantity 
of good money to pay their bills of exchange; and the 
value of thoſe bills, in ſpite of ſeveral regulations which 
were made to prevent it, became in a great meaſure un- 
certain, In order to remedy theſezincouveniences, 2 
bank was eſtabliſhed in 1609 under the guarantee of the 
city, The bank received both ſorcign coin, and the 
light and worn coin of the country, at its real and in- 
trinſic value in the good ſtandard money of the coun- 
try, deducting only ſo much as was neceſſary ſor de- 
fraying the expence of coinage, and the other neceſſary 
expence of management. Forthe value which remained 
after this ſmall deduction was made, it gave a credit in 
its books. This credit was called e gen- z which, 
as it repreſented money exactly according to the ſtand- 
ard of the mint, was always of the ſame real value, and 
intrinfically worth more than current money. It was at 
the ſame time enacted, that all bills drawn upon or ne- 
gociated at Amſterdam of the valae & 600 gilders and 
upwards ſhould be paid in bank-money, which at 
once took away all uncertainty in the value of thoſe 
bills. Every merchant, in conſequence of this regu- 
lation, was obliged to keep an account with the bauk 
in order to pay his foreign bills of exchange, which 
neceſſarily occaſioned a certain demand for bank-mo» 
ney. 

61 over and above both its intrinſie ſupe- 
riority to currency, and the additional value which 
this demand neceſlarily gives it, haslikewiſe ſome other 
advantages. It is ſecure from fire, robbery, and other 
accidents; the city of Amſterdam is bound for it; ic 
can be paid away by a ſimple transfer, without the 
trouble of counting, or the riſk of tranſporting it from 
one place to another, In conſequence of thoſe different 
advantages, it ſeems from the beginning to have borne 
an agio; and it is generally believed that all the money 
originally depoſited in the 
there, nobody caring to demand payment of a debt 
which he could fell for a premium in the market. Be- 
ſides, this money could not be brought from thoſe cof- 
fers, as it will appear by and by, without previouſly 
paying for the keeping. 

Thoſe depolns of coin, or which the bank was bound 
ro reſtore in coin, conſtituted the original capital of the 
bank, or the whole value of what was 2 
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what is called Banl-money. At preſent they are ſuppoſ- 
ed to conſtitute but a very ſmall part of jt. In order 
to facilitate the trade iu bullion, the bank has been ſor 
theſe many years in the practice of giving credit in its 
books npon depoſits of gold and filver bullion. This 
credit is generally about 5 per cent. below the mint 
price of ſuch bullion. The bank grants at the ſame 
time what is called a recipice or receipt, intitling the 
perſon who makes the depolit, or the bearer, to take 
ont the bullion again at any time within ſix months, 
apou re-transferring to the bank a quantity of bank- 
money equil to that for which credit had been given 
in its books when the depoſit was made, and upon pay- 
ing; per cent. for the keeping if the depoſit was in ſil- 
ver, and 4 per cent, if it was in gold; but at the ſame 
time declaring, that in default of ſuch payment, and 
upon the expiration of this term, the depoſit ſhould be- 
long to the bank at the price at which it had been re- 
ceived, or ſor which credit had been given in the tranſ- 
fer books, What is thns paid for the keeping of the 
depoſit may be conſidered as a fort of warchouſe rent; 
and why this warehouſe rent ſhould be ſo much dearer 
for gold than for ſilver, ſeveral different reaſons have 
been aiſipned. The fineneſs of gold, it has been ſaid, 
js more difficult to be aſcertained than that of ſilver, 
Frauds are more eaſily practiſed, and occaſion a great- 
er loſs in the more precious metal. Silver, beſides, 
being the ſtandard metal, the ſtate, it has been ſaid, 
wiſhes to encourage more the making of depoſits of 
ſilver than of thoſe of gold. 

Depoſits of bullion are moſt commonly made when 
the price is ſomewhat lower than ordinary; and they 
are taken out again when it happens to riſe, In Hol- 
land the market price of bullion 1s generally above the 
mint price, for the ſame reaſon that it was ſo in Eng- 
land before the late reformation of the gold coin. The 
difference is ſaid to be commonly from about ſix to 
ſixteen ſtivers upon the mark, or eight ounces of ſilver 
of eleven parts fine and one part alloy, The bank- 
price, or the credit which the bank gives for depoſits 
of ſuch ſilver (when made in foreign coin, of which the 
fineneſs is well known and aſcertained, ſuch as Mexico 
dollars), is 22 gilders the mark ; the mint price is about 
23 gilders; and the market-price is from 23 gilders ſix 
to 23 pilders ſixteen ſtivers, or from 2 to 3 per cent. 
above the mint-price. The proportions between the 
bank-price, the mint-price, and the market-price, of 

old bullion are nearly the ſame. A perſon can gene- 
rally ſell his receipt for the difference between the mint- 

ice of bullion and the market-price. A receipt for 
bullion is almoſt always worth ſomething; and it very 
ſeldom happens, therefore, that any body ſuffers his re- 
ccipt to expire, or allows his bullion to fall to the bank 
at the price at which it had been received, either by 
not taking it out before the end of the ſix months, or 
by neglecting to pay the; or + per cert. in order to 
2 a new receipt for another ſix months. This, 
however, thongh it ſeldom happens, is ſaid to happen 
ſometimes, and more ſrequently with regard to gold 
than with regard to filver, on account of the higher 
warchonſe- rent which is paid for the keeping of the 
more precious metal. | 

The perſon who by making a depoſit of bullion ob- 
tains both a bank-credit and a reccipt, pays his bills of 
exchange as they become due with his bank credit; and 
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either ſells or keeps his receipt, according as he judges 


that the price of bullion is likely to riſe or to fall. 1e — 


receipt aud the bank-credit ſeldom Keep long together, 
and there is no occalion that they ſhould, The perſon 
who has a receipt, and who wants to take out bullion, 
finds always plenty of bank - credits, or bank money to 
buy at the ordinary price; and the perion who has 
bauk-money, and wants to take out bullion, finds re- 
ccipts always in equal abundance, 

The owners of bank-credits and the holders of receipts 
conſtitute two dificrent forts of creditors againſt the 
bank. The holder of a receipt cannot draw out the bul- 
lion for which it is granted, without re-aſligning to the 
bank a ſum of bank-money equal to the price at which 
the bullion has been received. If he has nobank-money 
of his own, he muſt purchaſe it of thoſe who have it. 
The owner of bank-money cannot draw out bullion 
without producing to the bank receipts for the quan- 
tity which he wants. If he has none of his own, he 
maſt buy them of thoſe who have them. The holder 
of a reccipt, when he purchaſes bank-money, parchaſes 
the power of taking ont a quantity of bullion, of which 
the mint-price is 5 per cent. above the bank- price. The 
agio of 5 per cent. therefore, which he commonly pays 
for it, is paid, not for an imaginary, but for a real value. 
The owner of bank-money, when he purchaſes a re- 
ceipt, purchaſes the power of taking out a quantity of 
bullion, of which the market-price is commonly from 
2 to 3 per cent. above the mint-price. The price which 
he pays for it, therefore, is paid likwiſe fer a real ya- 
lue. The price of the receipt, and the price of the 
bank-money, compound or make up between them the 
full value or price of the bullion. 

Upon depoſits of the coin current in the country, 
the bank grants receipts likewiſe as well as bank- credits; 
but thoſe receipts are frequently of no value, and will 
bring no price in the market. Upon ducatoons, for 
example, which in the currency paſs for three gilders 
three ſtivers each, the bank gives a credit of three gil- 
ders only, or 5 per cent. below their current value. It 
grants a receipt likewiſe intitling the bearer to take 
out the number of ducatoons depoſited at any time 
within ſix months, upon paying ; per cent. for the 
keeping. This receipt will frequently bring no price 
in the market. Three gilders bank-money generally 
ſell in the market for three gilders three ſtivers, the full 
value of the ducatoons if they were taken out of the 
bank; and before they can be taken out, 4 per cent. 
maſt be paid for the keeping, which would be mere 
loſs to the holder of the receipt. If the agio of the 
bank, however, fhoald at any time fall to 3 per cent. 
ſuch receipts might bring ſome price in the market, 
But the agio of 
the bank being now generally about 5 per cent, ſach 
receipts are frequently allowed to expire, or, as they 
expreſs it, to fall to the bank. The 5 per cent. which 
the bank gains, when depoſits either of coin or bul- 
lion are allowed to fall to it, may be conſidered as the 
warehouſe rent for the perpetual keeping of ſuch de- 

lits, 

The ſum of bank money ſor which the receipts are 
expired muſt be very conſiderable. It muſt compre- 
hend the whole original capital of the bank, which, 
it is generally ſuppoſed, has been allowed to remain 
there from the time it was firſt depoſited, nobody 

caring. 
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depoſit, as, for the reaſons already aſſigned, neither 
the one nor the other could be done without loſs. But 
whatever may be the amount of this ſum, the propor- 
tion which it bears to the whole maſs of bank-mony is 
ſuppoſed to be very ſmall. The bank of Amſterdam 
has for theſe many years paſt been the great warehouſe 
of Europe for bullion, for which the receipts are very 
ſeldom allowed to expire, or, as they expreſs it, to fall 
to the bank. The far greater part of the bank-money, 
or of the credits upon the books of the bank, is ſup- 
pou to have been created, for theſe many years paſt, 

y ſuch depoſits which the dealers in bullion are con- 
tinually both making and withdrawing. 

No demand can be made upon the bank but by means 
of a recipice or receipt. The ſmaller maſs of bank-mo- 
ney, for which the receipts are expired, is mixed and 
confounded with the much greater maſs for which they 
are ſtill in force ; ſo that, though there may be a con- 
ſiderable ſam of bank-money for which there are no 
reccipts, there is no ſpecific ſum or portion of it which 
may not at any time be demanded by one. The bank 
cannot be debtor to two perſons for the ſame thing ; and 
the owner of bank-money who has no reccipt cannot 
demand payment of the bank till he buys one. In or- 
dinary and quict times, he can find no difliculty in get- 
ting one to buy at the market price, which generally 
correſponds with the price at which he can ſcll the coin 
or bullion it intitles him to take out of the bank. 

It might be otherwiſe during a public calamity ; an 
invaſion, for example, ſuch as that of the French in 
1672. The owners of bank-money being then all eager 
to draw it out of the bank, in order to —— it in their 
own keeping, the demand for receipts might raiſe their 
price to an exorbitant height, The holders of them 
might form extravagant expectations, and, inſtead of 
2 or 5 per cent, demand halt the bank-money for which 
credit had been given upon the depoſits that the re- 
ccipts had reſpectively been granted for, The enemy, 
informed of the conſtitution of the bank, might even 
buy them up in order to prevent the carrying away of 
the treaſure. In ſach emergencies, the bank, it is ſup- 
poſed, would break through its ordinary rule of making 
payment only to the holders of receipts. The holders 
of receipts, who had no bank-money, mult have recei- 
ved within 2 or 3 per cent. of the value of the depoſit 
for which their reſpective receipts had been granted. 
The bank, therefore, it is ſaid, would in this caſe make 
no ſcruple of paying, either with money or bullion, the 
full value of what the owners of bank-money who could 
get no receipts were credited for in its books; paying 
at the ſame time 2 or 3 per cent, to ſuch holders of re- 
ceipts as had no bank-money, that being the whole 
value which in this ſtate of things could juſtly be ſup- 
poſed due to them. 

Even in ordinary and quiet times it is the intereſt of 
the holders of receipts to depreſs the agio, in order ei- 
ther to buy bank-money (and conſequently the bullion 
which their receipts would then enable them to take 
out of the bank) ſo much cheaper, or to ſell their re- 
ceipts to thoſe who have bank-money, and who want 
to take out bullion, fo much dearer; the price of a re- 
ceipt being generally equal to the difference between 
the market-price of bank-money and that of the coin 
or bullion for which the receipt had been granted. It 
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is the inctreſt of the owners of bank- money on the 


contrary, to raiſe the agio, in order either to ſell their W 


bank-moncy ſo much dearcr, or to buy a reccipt ſo 
much cheaper. To prevent the ſtock-jobbing tricks 
which thoſe oppoſite intereſts might ſometimes occa- 
ſion, the bank has of late years come to a reſolution to 
ſell at all times bank-money for currency, at 5 per cent. 
agio, and to buy it again at 4 per cent. agio. In con- 
ſequence of this reſolution, the agio can never either 
riſe above 5 or fink below 4 per cent. and the propor- 
tion between the market-price of the bank and that of 
current money is kept at all times very near to the pro- 
portion between their intrinſic values. Before this re- 
ſolution was taken, the market-price of money uſed 
ſometimes to riſe ſo high as g per cent. agio, and ſome- 
times to ſink ſo low as par, according as oppolite in- 
tereſts happened to influence the market. 

The bank of Amſterdam profeſſes to lend out no part 
of what is depolited with it, but, for every gilder for 
which it gives credit in its books, to Keep in its repo- 
ſitories the value of a gilder either in money or bullion. 
That it keeps in its repoſitories all the money or bullion 
for which there are receipts in force, for which it is at 
all times liable to be called upon, and which, in reality, 
is continually going from it and returning to it again, 
cannot well be doubted. But whether it does fo like- 
wiſc with regard to that part of its capital for which 
the receipts are long ago expired, for which in ordi- 
nary and quiet times it cannot be called upon, and 
which in reality is very likely to remain with it for 


ever, or as long as the States of the United Provinces 


ſubſiſt, may perhaps appear more uncertain. At Am- 
ſterdam, however, no part of faith is better eſtabliſhed, 
than that for every gilder circulated as bank-money 
there is a correſpondent gilder in gold and filver to be 
ſound in the treaſure IE bank. The city is gua- 
rantee that it ſhould be ſo. The bank is under the di- 
rection of the four reigning burgomaſters, who are 
changed every year. Each new ſet of burgomaſters vi- 
ſits the treaſure, compares it with the books, receives 
it upon oath, and delivers it over, with the ſame awful 
ſolemnity, to the ſet which ſucceeds it; and in that ſo- 
ber and religious country oaths are not yet diſregarded. 
A rotation of this kind ſeems alone a ſufficient ſecurity 
againſt any practices which cannot be avowed; Amidſt 
all the revolutions which faction has ever occaſioned in 
the government of Amſterdam, the prevailing party 
has at no time accuſed their predeceſſors of infidelity in 
the adminiſtration of the bank. No accuſation could 
have affected more deeply the reputation and fortune of 
the diſgraced party; and if ſuch an accuſation could 
have been ſupported, we may be aſſured that it would 
have been brought. In 1672, when the French king 
was at Utrecht, the bank of Amſterdam paid ſo readily 
as left no doubt of the fidelity with which it had ob- 
ſerved its engagements. Some of the pieces which were 
then brought from its repoſitories appeared to have been 
ſcorched with the fire which happened in the town- 
houſe ſoon after the bank was eſtabliſhed. Thoſe 


pieces, therefore, muſt have lain there from that time. 
What may be the amount of the treaſure in the 
bank is a queſtion which has long employed the ſpecu- 
lations of the curious. Nothing but conjecture can be 
offered concerning it. Ir is generally reckoned, that 
there are about 2000 people who keep accounts * 
the 
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the bank ; end allowing them tohave, one with another, 
the valne of 15001, lying upon their reſpective ac- 


Booking. counts, (a very large allowance), the whole quantity of 


bank-money, and conſequently of treaſure in the bank, 
will amount to 3,090,000), or, at 21 fgilders the pound 
Sterling, 33,000,000 of gilders; a great ſum, and ſuf - 
ficient to carry on a very extenſive circulation, bat 
vaſtly below the extravagant ideas which ſome people 
have formed of this tre hos 

The city of Amſterdam derives a conſiderable revenue 
from the bank. Beſides what may be called the ware- 
houſz-rent above mentioned, each perſon, upon firſt o- 
pening an account with the bank, pays a fee of 10 gil- 
ders ; and for every new account, 3 gilders 3 ftivers; 
for every transfer, 2 ſtivers ; and if the transfer is for 
leſs than 300 gilders, 6 ſtiwers, in order to diſcourage 
the maltiplicity of ſmall tranſactions. The perſon vhs 
neglects to balance his accounts twice in the year for- 
feits 25 gilders. The perſon who orders a transfer for 
more than is upon his account, is obliged to Pay 3 per 
cut. for the ſum overdrawit, and his order is ſet alide 
into the bargain, The bank is ſuppoſed too to make 
4 conſiderable profit by the ſale of the foreign coin or 
bullion which ſometimes falls to it by the expiring of 
receipts, and which is always kept till it can be fold 
with advantage. It makes a profit likewiſc by ſclling 
bank-money at $5 per cent. agio, and buying it at 4. 
Theſe different emoluments amount toa good deal more 
than what is neceſſary for paying the ſalaries of officers, 
and defraying the expence of management. What is 
paid for the keeping of bullion upon receipts, is alone 
ſuppoſed to amount to a neat annual revenue of be- 
tween 150,000 and 200,000 gilders. Public utility, 
however, and not revenue, was the original object of 
this inſtitution, Its object was torelieve the merchants 
from the inconvenience of a diſadvantageous exchange, 
The revenue which has ariſen from it was unforeſcen 
and may be conſidered as accidental. 

BAN, in ſea-affairs denotes an elevation of the 
ground or bottom of the ſea, fo as ſometimes to ſur- 
mount the ſarfacc of the water, or at leaft to leave the 
water fo ſhallow as ufaally not to allow a veſſel to re- 
main a-flote over it.—In this ſenſe, bank amounts to 
mach the ſame as flat, ſhoal, &c. There are banks 
of ſand, and others of ſtone, called alſo ſhelves, or 
rocks, In the north ſea they alſo ſpeak of banks of 
ice, which are large pieces of that matter floating. 

BANKER, a perſon who traffics and negociates in 
money; Who receives and remits money ſrom place to 
place by commiſſion from correſpondents, or by means 
of bills or letters of exchange, &c. 

The ancient bankers were called argentarii, and aum- 
muillarit ; by the Greeks, TpamtZira, NH ta, and ap- 
yvzauwnfe, Their chief buſineſs was to put out the 
money of private perſons to intereſt : they had their 
boards and benches, for this purpoſe, in all the markets 
and public places, where they took in the money from 
ſome, to lend it to others. 

BANKING, the making of banks to oppoſe the 
force of the ſca, rivers, or the like, and ſecure the land 
from being overflowed thereby. With reſpect to the 
water which is to be kept out, this is called banking ; 
with reſpect to the land, which is hereby to be de- 
ſended, imbanking. 

BANKING is at applicd to the Keeping a bank, or 
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the employment of a banker. Banking, in this ſenſe, Bankife 
ſignifies the trading in money, or remitting it from Bankrupt. 
place to place, by means of bills of exchange. This 
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anſwers to what the French call faire le bangue. In 
France, every body is allowed to bank, whether mer- 
chant or not ; even foreigners are indulged in this kind 
of traffic. In Italy, banking does not derogate from 
nobility, eſpecially in the republic ſtates ; whence it 
is, that moſt of the younger ſons of great familics en- 
gage in it. In reality, it was the nobility of Venice 
and Genoa, that, for a long time, were the chief 
bankers in the other countries of Europe. 

BANKISH, a province of the Mogul's dominions, 
in the north part of the Hither India, lying ſouth-weſt 
of th province of Caſhmere. 

PANKRUPT, (aucun ruptus), is fo called, be- 
canſe, when the bank or ſtock is broken or exhaiiſted, 
the owner is ſaid to be a bankrupt. And this word 
bar krupt is derived from the French bangueroute, which 
hgnifies a breaking or failing in the world: bargue in 
French is as mech as men ſa in Latin, and route is the 
ſame as veſtigium ; and this term is ſaid io be taken o- 
riginally from the Roman mer/arii, which were ſet in 
public places; and when a rradeſman ſlipped away, with 
an intention to deceive bis creditors, he left mh ſome 
veſligia or ſigns of his table or ſhop behind him. But 
a bankrupt with us, from the ſeveral deſcriptions given 
of him in our ſtatute-law, may be defined“ a trader, 
who ſecretes himſelf, or does certain other acts tending 
to defraud his creditors. For the better underſtanding 
of this article, it will be proper to conſider, 1. Who may 
become a bankrupt: 2. What ads make a bankrupt : 
3. The proceedings on acommiſſion of bankruptcy: and, 
4. In what manner an eſtate in goods and chattels may 
be transferred by bankruptcy. But of theſe, the two 
laſt being treated under the article Couuiss oN of 
Bankruptcy, the two firſt only belong to this place. 

1. A bankrupt was formerly conſidered merely in 
the light of a criminal or offender ; aud in this foirit 
we are told by Sir Edward Coke, that we have fetched 
as well the name, as the wickedneſs, of bankrupts from 
foreign nations. But at preſent the Jaws of bank- 
ruptcy are conlidered as laws calculated for the benefit 
of trade, and founded on the principles of humanity as 
well as juſtice ; and to that end they confer ſome pri- 
vileges, not only on the creditors, but alſo on the bank- 
rupt or debtor himſelf, On the creditors ; by com- 
pelling the bankrupt to give up all his effects to their 
aſe, without any fraudulent concealment : on the debtor; 
by exempting him from the rigor of the general law, 
whereby his perſon might be confined at the diſcretion 
of his creditor, though in reality he has nothing to ſa- 
tisfy the debt ; whereas the law of bankrupts, taking 
into conſideration the ſudden and unavoidable accidents 
to which men in trade are liable, has given them the 
liberty of their perſons, and ſome pecuniary emolu— 
ments, upon condition they ſurrender up their whole 
eſtate to be divided among their creditors. 


In this reſpe& the legiſlature ſeems to have attended Black. 
to the example of the Roman law, We mcan not the Comm. II. 
terrible law of the twelve tables; whereby the creditors 472, &c. 


might cut the debtor's body into pieces, and each of 
them take his proportionable ſhare : if indeed that Jaw, 
de debitore in parle, e is to be underſtood in ſo 
very butcherly a light : which many learned men 0 

with 
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Bankrupt. with reaſon doubted. Nor do we mean thoſe leſs in- 
human laws on they may be called fo, as their meaning 


is indiſputably certain), of impriſoning the debtor's 
rſon in chains; ſubjecting him to ſtripes and hard 
abour, at the mercy of his rigid creditor ; and ſome- 
times ſelling him, his wife and children, to perpetual 
foreign ſlavery trans Tiberim (A): an oppreſſion, which 
produced ſo many popular inſurrections, and ſeceſhons 
to the 920ns ſacer. But we mean the law of ceſſion, in- 
troduced by the Chriſtian emperors; whereby, if a 
debtor ceded or yielded up all his fortune to his cre- 
ditors, he was ſecured from being dragged to a gaol, 
« omni 17 corporali cruciatu ſemoto,”” For, as the 
emperor juſtly obſerves, “ inhumanum erat ſpoliatum 
fortunis 2 in ſulidum damnari.” Thus far was juſt 
and reaſonable: but as the departing from one ex- 
treme is apt to produce its oppolite, we find it after- 
wards enacted, that if the debtor by any unforeſeen 
accident was reduced to low circumſtances, and would 
ſwear that he had not ſufficient left to pay his debts, he 
ſhould not be compelled to cede or give up even that 
which he had in his poſſeſſion ; a law which, under a 
falſe notion of humanity, ſeems to be fertile of per- 
jury, injuſtice, and abſurdity. 

The laws of England, more wiſely, have ſteered 
in the middle between both extremes: providing at 
once againſt the inhumanity of the creditor, who 1s 
not ſuffered to confine an honeſt bankrupt after his ef- 
fects are delivered up, and at the ſame time taking care 
that all his juſt debts ſhall be paid, ſo far as the effects 
will extend. But ſtill they are cautious of encouraging 
prodigality and extravagance by this indulgence to 
debtors: and therefore they allow the benefit of the 
laws of bankruptcy to none but actual traders; ſince 
that ſet of men are, generally ſpeaking, the only per- 
ſons liable to accidental loſſes, and to an inability of 
paying their debts, withont any fault of their own, If 
perſons in other ſituations of life run in debt without 
the power of payment, they maſt take the conſequences 
of their own indiſcretion, even though they meet with 
ſudden accidents that may reduce their fortunes: for 
the law holds it to be an unjuſtifiable practice, for any 
perſon but a trader to encumber himſelf with debts of 
any conſiderable value. If a gentleman, or one in a 
liberal profeſſion, at the time of contracting his debts, 
has a ſufficient fund to pay them, the delay of pay- 
ment is a ſpecies of diſhoneſty, and a temporary injuſ- 
tice to his creditor : and if, at ſuch time, he has not 
ſafficient fund, the diſhoneſty and injuſtice is the greater. 
He cannot therefore murmur, if he ſuffers the puniſh- 
ment which he has voluntarily drawn upon himſelf. But 
in mercantile tranſactions the caſe is far otherwiſe. 
Trade cannot be carried on without matual credit on 
both ſides: the contracting of debts is therefore here 
not only juſtifiable but neceſſary. And if by acci- 
dental calamities, as by the loſs of a ſhip in a tempeſt, 
the failure of brother traders, or by the non-payinent 
of perſons out of trade, a merchant or trader becomes 
incapable of diſcharging his own debts, it is his miſ- 
fortune and not his fault. To the misfortunes therefore 
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but denied it to their faults : ſince, at the ſame time 
that it provides for the ſecurity of commerce, by en- 
acting that every conſiderable trader may be declared 
a bankrupt, for the benefit of his creditors as well as 
himſelf, it has alſo, to diſcourage extravagance, declared 
that no one ſhall be capable of being made a bankrupt, 
but only a trader; nor capable of receiving the full be- 
nefit of the ſtatutes, but only an induſtrious trader. 

In the interpretation of the ſeveral ſtatutes made 


concerning Engliſh bankrupts, “, it hath been held, * 34 Hen. 


that buying only, or ſelling only, will not qualify a 
man to be a bankrupt; but it muſt be both buying 
and ſclling, and alſo getting a livelihood by it: as, by . 


exerciſing the calling of a merchant, a grocer, a mer- ; Geo. 11. 
cer, or, in one general word, a chapman, who is one c. 30. 


that buys and ſells any _— But no handicraft oc- 
cupation (where nothing is bought or ſold, and there- 
fore an extenſive credit, for the ſtock in trade, is not 
neceſſary to be had) will make a man a regular bank- 
rupt; as that of a huſbandman, a gardener, and the 
like, who are paid for their work and labour. Alſo an 
inn-keeper cannot, as ſuch be a bankrupt: for his 
gain or livelihood does not ariſe from buying and ſell- 
ing in the way of merchandize, but greatly from the 
uſe of his rooms and furniture, his attendance, and the 
like: and though he may buy corn and viQuals, to 
ſell : again at a profit, yet that no more makes him a 
trader, than a ſchoolmaſter or other perſon is, that 
keeps a boarding-houſe, and makes conliderable gains 
by buying and felling what he ſpends in the houſe, 
and ſuch a one is clearly not within the ſtatutes. But 
where perſons buy goods, and make them up into 
ſaleable commodities, as ſhoemakers, ſmiths, and the 
like; bere, though part of the gain is by bodily la- 
bour, and not by buying and ſelling, yet they are 
within the ſtatutes of bankrupts; for the labour is only 
in mclioration of the commodity, and rendering it more 
fit for ſale. 

2. Tolcarn what the a&s of bankruptcy are which 
render a man a bankrupt, we muſt conſult the ſeveral 
ſtatutes, and the reſolutions formed by the courts 
thereon, Among theſe may therefore be reckoned, 
1. Departing from the realm, whereby a man with- 
draws himſelf from the juriſdiction and coercion of the 
law, with an intent to defraud his cred;tors. 2. De- 

arting from his own houſe, with intent to ſecrete 

bimſelk and avoid his creditors. 3. Keeping in his 
own houſe, privately, (except for juſt and neceſſary 
cauſe), ſo as not to be ſeen or ſpoken with by his credi- 
tors; Which is likewiſe conſtrued to be an intention to 
defraud his creditors, by avoiding the proceſs of the 
law. 4. Procuring or ſuffering himſelf willingly to be 
arrcſted, or outlawed, or impriſoned, without juſt and 
lawf:il cauſe; which is likewiſe deemed an attempt to 
defraud his creditors. $5. Procuring his money, goods, 
chattels, and effects, to be attached or ſequeſtrated by 
any legal proceſs; which is another plain and direct 
endeavour to diſappoint his creditors of their ſecurity, 
6. Making any fraudulent conveyance to a friend, or 
5G ſecret 


— * 


(4) In Pega, and the adjacent countries in Eaſt India, the creditor is entitled to diſpoſe of the debtor himſelf, 
and likewiſe of his wife and children: inſomuch that he may even violate with impunity, the chaſtity of the 
debtor's wife; but then, by ſo doing, the debt is underſtood to be diſcharged, 
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the ſame ſnſpicious nature 
with the laſt. 7. Procuring any protection, not be- 
ing himſelf privileged by parliament, in order to ſcreen 
his perſon from arreſts; which alſo is an endeavour to 
clade the joſtice of the law. 8. Endeavouring, or de- 
firing, by any petition to the King, or bill exhibired in 
any of the * courts againſt any creditors, to com- 
pel them to take Jeſs than their juſt debts; or to pro- 
craſtinate the time of payment, originally contracted 
for; which are an acknouledgment of cither his pover- 
ty or his Knavery. 9. Lying in priſon for two 
months, or more, upon an arreſt or other detention for 
debt, without finding bail, in order to obtain his li- 
berty. For the inability to procare bail argues 2 ſtrong 
deficiency in credit, owing either to his ſuſpected 
poverty, or his ill character; and his neglect to do it, 
if able, can ariſe only from a fraudulent intention: in 
cither of which caſcs, it is high time for his creditors 
to look to themſelves, and compel a diſtribution of his 
effects. 10. Eſcaping from priſon after an arreſt for 
a juſt debt of L. 100, or upwards, For no man would 
break priſon, that was able and defirons to procure 
bail; which brings it within the reaſon of the laſt caſe, 
11. Neglecting to make ſatisfaction for any juſt debt 
to the amount of L. 100, within two months after ſer- 
vice of legal proceſs, for ſuch a debt, upon any trader 
having privilege of parliament, 

Theſe are the ſeveral acts of bankruptcy expreſsly 
defined by the ſtatutes relating to this article; which 
being ſo numerous, and the whole law of bankrupts 
being an innovation on the common law, our courts 
of jultice have been tender of extending or multiplying 
acts of binkreptcy by any contiruction or implication, 
And therefore Sir John Ho!t held, that a man's re- 
moving his goods privately to prevent their being ſciz- 
ed in execution, was no act of bankruptcy. For the 
ſtatutes mention only fraudulent gifts to third perſons, 
and procuring them to be ſeized by ſham proceſs, in 
order to defrand creditors; but this, though a pal- 
pable fraud, yet, falling within neither of thoſe caſes, 
cannot be adjudged an act of bankruptcy. So allo it 
has been determined expreſsly, that a banker's ſtop- 
ping, or refuſing payment is no act of bankruptcy: for 
it is not within the defcription of any of the ſtatutes; 
and there may be good reaſons for his ſo doing, as ſuſ- 
picion of forgery aud the like: and if, in conſequence 
of ſuch a refuſal, he is arreſted, and puts in bail, (till it 
is no act of bankruptcy ; but it he pocsto priſon, and lies 
there two months, then, and not before, is he become 
a bankrupt, 

As to the conſequences reſulting from the unhappy 
ſitnation of a bankrupt, ſce the article Comms5510w of 
Bankruptcy. 

BANKS (John), a dramatic writer, was bred to 
the law, and belonged to the ſociety of Gray's Inn; 
but this profeihon not ſuiting his natural diſpoſition, 
he quitted ir for the ſervice of the muſes. Here, how- 
ever, he found his rewards by no means adequate to 
his deſerts. His emoluments at the beſt were preca- 
rious, and the various ſuccefles of his pieces too feel- 
ingly convinced him of the error in his choice, This, 
however, did not prevent him from purſuing with 
cheerfulneſs the path he had taken; his thirſt of fame, 
and warmth of poetic enthuliaſm, alleviating to his 
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imagination many diſagrecable circumſtances into Banks, 
which indigence, the too frequent attendant on poeti- Banks's. 


cal purſuits, frequently threw him. His turn was en- 
_ to tragedy, his merit in which is of a peculiar 
kind, For at the ſame time that his language muſt 
be confeſſed to be extremely unpoetical, and his num- 
bers uncouth and unharmonious; nay, even his cha- 
racters very far from being ftrongly marked or diſtin- 
guiſhed, and his epiſodes extremely irregular: yet it 
1s impaſſible to avoid being deeply affected at the re- 
preſentation, and even at the reading of his tragic 
pieces, This is owing in the general to an happy 
choice of his ſubjects; which are all borrowed from 
hiſtory, either rcal or romantic; and indeed the molt 
of them from circumſtances in the annals of our own 
country, which, not only from their being familiar to 
our continual recollection, but even from their having 
ſome degree of relation to ourſclves, ve are arc apt to 
reccive with a kind of partial prepofieliion, and a pre- 
determination to be pleaſed, He has conſtantly choten 
as the baſis of his plays ſuch tales as were in themſclves 
and their well-known cataſtrophes moſt truly adapted 
to the purpoſes of the drama. He has indeed but little 
varicd from the ſtrictneſs of hiſtorical facts; yet he 
ſcems to have made it his conſtant rule to keep the 
ſcene perpetually alive, aud never {ufter the characters 
to droop, His veric is not poetry, but proſe run mad. 
Yet will the falſe gem ſometimes approach ſo near in 
glitter to the true one, at Jeaſt in the eyes of all but 
the real connoiſſeurs (and how ſmall a part of an au- 
dicnce are to be ranked in this claſs will need no ghoſt 
to inform us), that bombaſt will frequently paſs for 
the true ſublime; and here it is rendered the vehicle 
of incidents in themſelves effecting, and in which the 
heart is apt 10 intereſt itſelf, it will perhaps be found 
to have a ſtronger power on the human pathons than 
even that property to which it is in reality no more 
than a bare ſuccedaneum. And from theſe principles 
it is that we muſt account for Mr Banks's writnys have 
ing in the general drawn more tears from, and excited 
more terror in, even judicious audiences, than thoſe 
of much more correct and more truly poetical authors. 
The tragedics he has left behind are, 1. Aion Qnecns, 
2. Cyrus the Great. 3. Deſirulliin of Troy. 4. I1111%- 
cont Uſurper. 5. Ifland Queens. This is only the Al- 
bion Cueens altered, 6. fival Kings. 7. Virtue be- 
trayed. 8. Unhappy Favourite. The Albion Oucens was 
rejected by the managers in 1604; but was acted by 
Oueen Anne's command in 1706, with great ap- 
plauſe, and has been ſeveral times revived. The Un- 
happy favourite continued till very lately a ſtock 
tragedy at the theatres: but gives way at preſent to 
rhe latter tragedies from the ſame ſtory, by Jones and 
Brooke.— Neither the time of the birth nor that of the 
death of this avthor, are aſcertained. His remains, 
however, lie iutcrred in the church of St James's, 
Weſtminſter. 

BANKS's 18T4UD, a ſmall iſland in the South Sca 
diſcovered by Captain Cook in 1770, in S. Lat. 52. 
22, W. Long. 156. 20. It is of a circular f gure; and 
about 24 leagues in compaſs: it is ſufficiently high to be 
ſcen at the diſtance of 21 or 15 leagues; and the land 
has a broken irregular ſurface, with the appearance of 
barrenneſs rather than fertility. It is, however, inha- 
bite d, as ſome ſtraggling ſavages viere obſerved upon it. 
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BANKSIA, in botany; a genus of the monogy- 
nia order, belonging to the tetrandia claſs of plans, 
The amentum is ſcaly, the corolla conſiſts of four pe- 
tals ; the antheræ are in the cavity of the folds, and 
follile ; the capſule is bivalvular; and the ſeed is ſoli- 
tary, and bipartic. There are foar ſpecies, the ſerrata, 
integrifolia, eridæ folia, and dentata, all natives of New 
Holland. 

BANN, or Bax (from the Brit. Sn, i. e. clamour), 
is a proclamation or public notice ; any public ſum- 
mons or edict, whereby a thing is commanded or for- 
bidden. It is a word ordinary among the feudiſts ; 
and there is both Janus and banum, which ſigniſy two 
ſeveral things.—The word haut is particularly uſed in 
England in publithing matrimonial contracts; which 
is done in the church before marriage, to the end that 
if any perſons can ſpeak againſt the intention of the 
parties, either in reſpect of kindred, precontract, or 
for other juſt cauſe, they may take their exception in 
time, before marriage is conſummated ; and in the 
canon law, Bannz ſunt preclamationes ſponſi et ſpone 
in eccleſiis fieri ſelilæ. But there may be a faculty or li- 
cence for the marriage, and then this ceremony is 
omitted ; and miniſters are not to celebrate matrimony 
between any perſons without a licence, except the 
banns have been firſt publiſhed three ſeveral times, upon 
pain of ſuſpenſion, &c. Can. 62. 

The uſe of matrimonial banns is ſaid to have been 
firſt introduced in the Gallican church, though ſome- 
thing like it obtained even in the primitive times; and 
it is this that Tertullian is ſuppoſed to mean by i- 
nundina promulgatio. The council of Lateran firſt 
extended, and made the uſage general. By the ordi- 
nance of Blois, no perſon could validly contract mar- 
riage, Without a preceding proclamation of three 
banns; nor could any perſon whatever be diſpenſed 
with, except for the two laſt, But the-French them- 
ſelves have abated much of this ſeverity; and only mi- 
nors are now under an abſolute neceſſity of ſubmitting 
to the formality of banns. For majors, or thoſe of age, 
after publication of the firſt banns, the two latter are 
eaſily bought off. 

Bam, is alſq uſed to denote proſcription or baniſh- 
ment for a crime proved; becauſe anciently publiſhed 
by ſound of trumpet; or, as Voſlius thinks, becauſe 
thoſe who did not appear at the abovementioned ſum- 
mons, were puniſhed by proſcription. Hence, 7s put 
a prince under the bann of the empire, is to declare him 
diveſted of all his dignities. The ſentence only de- 
notes an interdict of all intercourſe, and offices of ha- 
manity, with the offender ; the form of which ſeems 
taken from that of the Romans, who baniſhed perſons 
by forbidding them the nſe of fire and water. Some- 
times alſo cities are put under the imperial bann; that 
is, ſtripped of their rights and privileges. | 

Bax alſo denotes a pecuniary mulct, or penalty, laid 
on a delinquent for offending againſt a baun. | 

Baxn, or Baxxus, a title anciently given to the 
governor or viceroy of Croatia, Dalinatia, and Scla- 
vonia. 

Epiſcopal Banx, ( Bannus Epiſcopalis ), a mulct paid 
to the biſhop by thoſe guilty of ſacrilege and other 
crimes. | 

BAx x, is allo uſed for a ſolemn anathema, or ex- 
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communication, attended with curſes, &c. In this ſenſe 
we read of papal baum, &c. 


Bans 


Baxx, in military affairs, a proclamation made in Panneret-) 


the army by beat of drum, ſound of trampet, &c. re- 
* the ſtrict obſervance of diſcipline, either for the 
cclaring a new officer, or puniſhing an offender. 

BANNER denotes either a ſquare flag, or the prin- 
cipal ſtandard belonging to a prince, 

We tind a multiplicity of opinions concerning the 
etymology of the word banner ; ſome deriving it from 
the Latin bandum, © a band or flag; others from the 
word baun, “ to ſummon the vaſſals to appear in arms ;** 
others again from the German an, a field or tene- 
ment,”” becauſe landed men alone were allowed a ban- 
ner and, finally, there areſome who think it is a cor- 
rupt. on of panniere, from pannus, “ cloth,” becauſe 
banners were originally made of cloth, 

The BAN of France, was the largeſt and richeſt 
of all the flags borne by the ancient kings in their great 
military expeditions. St Martin's cap was in uſe 6co 
years as the banner of France; it was made of taffety, 
painted with the image of that ſaint, and laid one or 
two days on his tomb to prepare it for uſe, About 
the year 1100 came in a more pompous apparatus, 
The banner royal was faſtencd to the top of a maſt, or 
ſome tall tree, planted on a ſcaffold, borne on a car- 
riage drawn by oxen, covered with velvet houſings, de- 
corated with devices or cyphers of the prince reigning. 
At the foot of the tree was a prieſt who ſaid maſs early 
every morning. Ten knights mounted guard on the 
ſcaffold night and day, and as many trumpets at the 
foot of the tree never ceaſed flouriſhing, to animate the 
troops. This cumberſome machine, the mode of which 
was brought from Italy, continued in uſe about 130 
years. Its poſt was in the centre of the army. And 
here it was that the chief feats were performed, tocar - 
ry off and defend the royal banner ; for there was no 
victory without it, nor was any army reputed vanquiſh- 
ed till they had loſt their banner, 

BANNERETS, an ancient order of knights or 
feudal lords ; who poſſeſſing ſeveral large fees, led 
their vaſſals to battle under their own flag or banner, 
when ſummoned thereto by the king. The word 
ſeems formed from banner, © a ſquare flag or from 
band, which anciently denoted a flag. —Bannerets are 
alſo called in ancient writers uilites vexilliferi, and ve- 
xillarii bannerarii, bann arii, bauderiſii, &c. 

Anciently there were two kinds of knights, great 
and /itt/e ; the firſt whereof were called bannerets, the 
ſecond bach-/ors ; the firlt compoſed the upper, the ſe- 
cond the middle, nobility. 

The banneret was a dignitary allowed to march un- 
der his own flag, whereas the bachelarius eques follow- 
ed that of another. To be qualified for a banneret, 
one muſt be a gentleman of family, and muſt have a 
power to raiſe a certain number of armed men, with 
eſtate enough to ſubſiſt at leaſt 28 or 30 men. This 
muſt have been very conſiderable in thoſe days; be- 
cauſe each man, beſides his ſervant, had two horſemen 
to wait on him armed, the one with a croſs-bow, the 
other with a bow and hatchet. As he was not allow- 
ed to be a baron who had not above 13 knights fees, 
ſo he was not admitted to be a banneret if he had leſs 
than 10. 
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times alſo perillarius minor, to diſtinguiſh him from the 
greater, that is, from the baron, to whom alone pro- 
rly belonged the jus vexilli, or privilege of the ſquare 

g. Hence the banneret was alſo called bannerettus, 
quaſi bary minor; a word frequently uſed by Engliſh 
writers in the ſame ſenſe as banneret was by the French, 
though neither of them occur before the time of Ed- 
ward II. 

Some will have bannerets to have originally been 
perſons who had ſome portion of a barony aſſigned 
them; and enjoyed it under the title of bars proximus, 
and that with the ſame prerogatives as the baron him- 
ſelf, Some, again, find the origin of bannerets in 
France, others in Brittany, others in England. Theſe 
laſt attribute the inſtitution of bannerets to Conan, 
lieutenant of Maximus, who commanded the Roman 
legions in England under the empire of Gratian in 383. 
This general, ſay they, revolting, divided England into 
40 cantons, and in theſe cantons diſtributed 40 knights ; 
to whom he gave a power of —_— on occaſion, 
under their ſeveral banners, as many of the effective 
men as were found in their reſpective diſticts: whence 
they are called bannerets, However this be, it appears 
ſrom Froiſſart, &c. that anciently ſuch of the military 
men as were rich enough to raiſe and ſubſiſt a company 
of armed men, and had a right to do ſo, were called 
banneretis, Not, however, that theſe qualifications 
rendered them knights, but only bannerets ; the appel- 
lation of night being only added thereto, becauſe they 
were ſimple knights before. 

Bannerets were ſecond to none but knights of the 
garter. They were reputed the next degree below the 
nobility ; and were allowed to bear arms with fup- 

rters, which none elſe may under the degree of a 

aron, In France, it is ſaid, the dignity was heredi- 
tary ; but in England it died with the perſon that 
— it. The order dwindled on the inſtitution of 

ronets by King James I. and at length became ex- 
tint. The laſt perſon created banneret was Sir John 
Smith, made ſo after Edghill-fight, for reſcuing the 
ſtandard of King Charles I. 

The form of the banneret's oreation was this. On 
a day of battle, the candidate preſented his flag to the 
King or general; who, cutting off the train or ſkirt 
thereof, and making ita ſquare, returned it again, the 
proper banner of bannerets; who are hence ſometimes 
called knights of the ſquare flag. There ſeems to have 
been bannerets created cither in a different manner, or 
by others than the ſovereign ; ſince King James, in the 

atent of baronets, gives them precedence to all knights 
8 except ſuch as are created by the king himſelf 
in the field; which implies, either that there are ſome of 
this order created out of the field, or by inferior perſons. 

BANNERET is alſo the name of an officer or magi- 
firate of Rome towards the cloſe of the 14th century. 
— The people of that city, and throughout the terri- 
tory of the church, during the diſputes of the anti- 
popes, had formed a kind of republican government ; 
where the whole power was lodged in the hands of a 
magiſtrate called /cnator, and twelve heads of quarters 
called bannerets, by reaſon of the banners which cach 
raiſed in his diſtri. 

BANNOCK, a kind of oat-cake, baked in the em- 
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Banneret, Banneret, according to Spelman, was a middle or- 
Bannock, der between a baron and a ſimple knight; called ſome- 


BAN 


bers, or on a ſtone placed before the fire. It is common * 


in the northern parts of Scotland. 

BANNUM, in law, ſignifies the utmoſt bounds of 
a manor or town, 

BANQUET, a feaſt or entertainment where people 
regale themſelves with pleaſant foods or fruits. 

BAanqQUET, in the menage, that ſmall part of the 
branch of a bridle that is under the eye; which being 
rounded like a ſmall rod, gathers and juins the extre- 
mities of the bit to the branch in ſuch a manner that 
the banquet is not ſcen, but covered by the cope, or that 
part of the bit that is next the branch. 

Bansver-Line, an imaginary line drawn, in making 
a bit, along the banquet, and prolonged up or down, 
to adjuſt the deſigned force or weakneſs of the branch, 
in order to make it ſtiff or eaſy. 

BAN dUET, or Banguette, in fortification, a little 
Fiber. or elevation of earth, forming a path which 
runs along the inſide of a parapet, upon which the 
muſketeers get up, in order to diſcover the counter- 
ſcarp, or to fire on the enemy, in the moat orin the 
covert- way. 

BANQUETING ROOM or BOUSE. Sec SALOON. 
The ancient Romans ſupped in the atrium, or veſti- 
bule, of their houſes; but, in after-times, magnificent 
ſaloons, or banqueting-rooms, were built, for the more 
commodious and ſplendid entertainment of their gueſts. 
Lucullus had ſeveral of theſe, each giſtinguiſhed by the 
name of ſome god ; and there was a particular rate of 
expence appropriated to each, Plutarch relates with 
what magnificence he entertained Cicero and Pompey, 
who went with deſign to ſurpriſe him, by telling only a 
ſlave who waited, that the cloth ſhould be laid in the 
Apollo. The emperor Claudius, among others, had a 
ſplendid banqueting-room named Mercury. But every 
thing of this Kind was outdone by the luſtre of that 
celebrated banqueting-houſe of Nero, called domus 
aurea ; Which, by the circular motion of its partitions 
and ceilings, imitated the revolution of the heavens, 
and 3 the different ſeaſons of the year, which 
changed at every ſervice, and ſhowered down flowers, 
eſſences, and perfumes, on the gueſts. 

BANSTICKLE, in ichthyology. 
STEUS. 

BANTAM, a large town of the iſland of Java, in 
the Eaſt Indies, ſituated in E. Long. 105. 16. S. Lat. 
6. 20, It is the capital of a kingdom of the ſame 
name, with a good harbour and fortified caſtle, It is 
divided into two towns ſeparated by a river, and one 
of them inhabited by the Chineſe. For its hiſtory, &c. 
ſee Java. 

BANTAM-WORK, a kind of painted or carved work, 
reſembling that of Japan, only more gaudy. 

There are two ſorts of Bantam, as well as of Japan 
work. As, in the latter, ſome are flat, lying even 
with the black, and others high and emboſſed; fo, in 
Bantam-work, ſome are flat, and others in-cut, or 
carved into the wood, as we find in many large ſcreens : 
with this difference, that the Japan artiſts work chiefly 
in gold and other metals; and thoſe of Bantam gene- 
rally in colours, with a ſmall ſprinkling of gold here 
and there: for the flat Bantam-work is done in co- 
lours, mixed with gum-water, proper for the thing de- 
ſigned to be imitated. For the carved, or in- cut kind, 
the method of performing it is thus deſcribed by an in- 

genus, 
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genious artiſt: 1, The wood is to be primed with 
Whiting and ſize, fo often, till the primer lie near a 
quarter of an inch thick ; then it is to be water-plain- 
ed, i. e. rubbed with a fine wet cloth, and, ſome time 
after, rubbed very ſmooth, the blacks laid on, varniſhed 
up with a good body, and poliſhed well, though with 
a gentle hand. This done, the deſign is to be traced 
out with vermilion and gum-water, exactly in the 
manner wherein it js intended to be cut ; the figures, 
trees, buildings, &c. in their due proportion: then the 
7 is applied, with other tools of proper ſhapes, 

iffering according to the workman's fancy : with theſe 
he cuts deep or n as is found convenient, but 
never deeper than the Whiting lies, the wood being 
never to feel the edge of the inſtrument. Lines, or 
parts of the black, are ſtill to be left for the draperies, 
and other out-lines, and for the diſtinction of one 
thing from another; the rule being to cut where the 
white is, and leave the black untouched. The carving 
being finiſhed, then take to the pencil, with which the 
colours are laid into the cut-work : after this, the gold 
is to be lain in thoſe places which the deſign requires ; 
for which purpoſe, a ſtrong thick gum-arabic water is 
taken and laid with a pencil on the work; and, while 
this remains wet, leat-gold is cut with a ſharp ſmooth 
edged knife, in little pieces, ſhaped to the bigneſs and 
figure of the places where they are to be laid, Theſe 
being taken up with a little cotton, they daub them 
with the ſame cloſe to the gum-water, which affords a 
rich luſtre. The work thus finiſhed, they clear up the 
black with oil, taking care not to touch the colours. 
The European workmen ordinarily uſe braſs-duſt, which 
is leſs bright and beautiful. 

BANTRY, a town of Ireland, in the county of 
Cork, and province of Munſter. It is ſcated on a bay 
of the ſame name, in W. Long. 9. 15. N. Lat. $1. 30. 

BAOBAB, the name given by Proſper Alpinus to 
the African calabaſh-tree, ſince called ApANSsONIA. 
See that article. 

BAPTISM, in matters of religion, the ceremony 
of waſhing ; or a ſacrament, by which a perſon is ini- 
tiated into the Chriſtian church.—The word is formed 
from the Greek far , of Sarto to dip, or waſh. Bap- 
tiſm is known, in eccleſiaſtical writers, by divers other 
names and titles. Sometimes it is called palingeneſia, 
or lauer of regeneration ; ſometimes ſalus, or /ife and 
ſalvation ; ſometimes o9pey1, ſignaculum Domini, and 
ſignaculum fidei, or the ſeal of faith; ſometimes abſo- 
lutely y ſterium, and ſacramentum; ſometimes the ſa- 
crament of faith ; ſometimes viaticum, from its being 
adminiſtered to departing perſons ; ſometimes ſacerdo- 
tium laici, or the lay prieſthood, becauſe allowed, in caſes 


Orig. &«l(/. of neceſſity, to be conferred by laymen : ſometimes it is 


called the great circumciſion, becauſe it was imagined to 
ſucceed in the room of circumciſion, and to be a ſea] of 
the Chriſtian covenant, as that was the ſeal of the cove- 
nant made with Abraham: ſo, in regard that baptiſm had 
Chriſt for its author, and not man, it was anciently known 
by the name of ase and xapropa Kuprs, the gift of the 
Lord: ſometimes it was ſimply called Jwgw, without any 
other addition, by way of eminence, becauſe it was 
both a gratuitous and ſingular gift of Chriſt : in refe- 
rence to the making men complete members of Chriſt's 
body, the church, it had the name of Tei, and 
T&4un, the conſecration aud conſummation ; becauſe it 
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gave men the perfection of Chriſtians, and a right to Naprifav. 


BAP 


pariake of the To Th, which was the Lord's Supper : 
it had alſo the name of pinore and uviayuyie, the ini- 
tiation, becanſe it was the admittance of men to all the 
ſacred rites and myſteries of the Chriſtian religion, 


Baptiſm has been ſuppoſed by many learned authors 1t origis, 
to have had its origin from the Jewiſh church, in &c. 


which, as they maintain, it was the practice long be- 
fore Chriſt's time, to baptize proſelytes or converts to 
their faith, as part of the ceremony of their admiſſion ; 
a practice which, according to ſome, obtains among 
them to this day ; a perſon turning Jew, is firſt cir- 
cumciſed, and, when healed, is bathed, or baptized in 
water, in preſence of their rabbins ; after which he is 
reputed a good Jew. Others, however, inſiſt that the 
Jewiſh proſelyte baptiſm is not by far ſo ancient, and 
that ws the Baptiſt was the firſt adminiſtrator of 
baptiſm among the Jews. Of this opinion were Dey- 
lingius, J. G. Carpzovius, Boernerus, Wernſdorfius, 
— Owen, Knatchbull, Jennings, Gill, and o- 
ers. 5 
Grotius is of opinion, that the rite of baptiſm had 
its original from the time of the deluge ; immediately 
after which, he thinks, it was inſtitated in memory of 
the world having been purged by water. Some learned 
men think it was added to circumciſion, ſoon after the 
Samaritan ſchiſm, as a mark of diſtinction to the ortho- 
dox Jews. Spencer, who is fond of deriving the rites 
of the Jewiſh religion from the ceremonies of the Pa- 
gans, lays it down as a probable ſuppoſition, that the 
e. reccived the bapiiſm of proſelytes from the neigh- 
uring nations, who were wont to prepare candidates 
for the more ſacred functions of their religion, by a ſo- 
lemn ablation ; that, by this affinity of ſacred rites, 
they might draw the Gentiles to embrace their religion, 
and that the proſclytes (in gaining of whom they were 
extremely diligent) might the more eaſily comply with 
the tranſition from Gentiliſm to Judaiſm. In confirm- 
ation of this opinion, he obſerves, firſt, that there is 
no divine precept for the baptiſm of proſelytes, God 
having enjoined only the rite of circumciſion for the 
admiſſion of ſtrangers into the Jewiſh religion. Se- 
condly, that, among foreign nations, the Egyptians, Per- 
ſians, Greeks, Romans, and others, it was cuſtomary that 
thoſe who were tobe initiated into their myſteries, or ſa- 
cred rites, ſhould be firſt purified by dipping their whole 
body in water. That learned writer adds, as a farther 
confirmation of his opinion, that the cup of blefling 
likewiſe, added to the paſchal ſupper, ſeems plainly to 
have been derived from a pagan original : for the 
Greeks, at their feaſts, had one cup called w:ry;rov 
49 Jaipersy the cup of the good demon or god, which 
they drank at the concluſion of their entertainment, 
when the table was removed. Since, then, a rite of 
Gentile origin was added to one of the Jewiſh ſacra- 
ments, Viz. the paſſover, there can be no abſurdity in 
ſuppoſing, that baptiſm, which was added to the other 
ſacrament, namely circumciſion, might be derived from 
the ſame ſource. In the laſt place, he obſerves, that 
Chriſt, in the inſtitution of his ſacraments, paid a pecu- 
liar regard to thoſe rites which were borrowed from 
the Gentiles : for, rejecting circumciſion and the paſchal 
ſapper, he adopted into his religion baptiſm and the 
ſacred cup ; thus preparing the way for the converſion 
and reception of the Gentiles into his church, _ 
c 
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The deſign of the Jewiſh baptiſm, if baptiſm be 
practiſed by them, is ſuppoſed to be, to import 4 rege- 
neration, whereby the proſelyte is rendered a new man, 
and of a ſlave becomes free, The ctte&t of it is, to cancel 
all former relations; fo that thoſe who were before akin 
to the perſon, aſter the ceremony ccaſed to be ſo. It is to 
this ceremony Chriſt is ſuppoſed to have alluded, in his 
expreſſion to Nicodemus, that it was nece ſſary he ſhould 
be born again, in order to becoine his diſciple, — The 
neceſſity of baptiſm to ſalvation, is grounded on thoſe 
two ſayings of our Saviour: He that belieneth, and is 
baptized, ſhall be ſaved ; and, Except a man be burn of 
water and of the Spirit, he cannt cuter into the kings 
dom of God, —The ancients did not generally think the 
mere want of baptiſm, where the procuring it was im- 
practicable, excladed men abſolntely from the hopes of 
eternal ſalvation. Some few of them, indeed, are pret- 
ty ſevere upon infants dying without baptiſm ; and ſome 
others ſcem alſo, in general terms, to deny eternal lite 
to adult perſons dying without it : bat when they in- 
terpret themſelves, and ſpeak more diſtinctly, they 
make ſome allowances, and except (ſeveral caſes, in 
which the want of baptiſm may be ſupplied by other 
means. Such are martyrdom, which commonly goes 
by the name eee ton in mens own blood, in the 
writings of the ancients ; becauſe of the power and ef- 
ficacy it was thought to have, to ſave men by the in- 
viſible baptiſm of the Spirit, without the external cle- 
ment of water. Faith, and repentance, were alſo e- 
ſteemed a ſupplement to the want of baptiſm, in ſuch 
catechumens as died while they were pioufly preparing 
themſelves for. baptiſm. Conſtantly communicating 
with the church, was thought to ſupply the want of 
baptiſm, in perſons who had been admitted to com- 
munion, on 4 preſu;mption of their being duly bap- 


tized, though the contrary afterwards appeared, For 


infants dying without baptiſm, the caſe was thought 
more dangerous ; as here, no perſonal faith, repen- 
tance, or the like, could be pleaded, to ſupply the de- 
feXt, and waſh away original fin: on this account, 
they who ſpoke moſt favourably of them, as Greg. Na- 
zianzen, and Severus biſhop of Antioch, only aſſigned 
them a middle (tate, neither in heaven nor hell. But 
the Latins, as St Auguſtin, Fulgentius, Marius Mer- 
eator, &c. who never received the opinion of a mid- 
dle ſtate, concluded, as they could not be received 
into heaven, they muſt go to hell. Pelagius, and his 
followers, who denicd original fin, aſſerted, that they 
might be admitted to eternal life and ſalvation, thongh 
not to the kingdom of heaven ; between which they 
dittinguiſhed. Where the fault was not on the ſide of 
the child, nor his parents, but of the miniſter, or 
where any unavoidable accident rendered baptiſm ab- 
ſolutely impoſſible, Hincmar, and others, make an ex- 
ception, in holding the child ſaved without baptiſm, 

The receiving baptiſm is not limited to any time, or 
age of life. Some contended for its being adminiſter- 
ed like circumciſion, preciſely on the eighth day, as 
Greg. Nazianzen ; and others would bave it deferred 
till the child is three years of age, and able to hear the 
myſtic words, and make anſwer thereto, though they 
do not underſtand them. In the canon law we find 
divers injunctions againſt deferring the baptiſin of in- 
fants beyond the 37th day, 2oth day, and the gth day; 
ſome of them under pecuniary forfeitures. 


Salmaſius, aud Suiccrus from him, deliver it as Baptiſes. 
authentic hiſtory, that for the two firſt ages, no one 
reccived baptiim, who was not firſt inſtructed in the 
faith and doctrine of Chriſt, fo as to be able to an- 
ſwcr for himſclf, that he believed; becauſc of thoſe 
words, He that believeth, and is baptized : which, in 
effect, is to ſay, that no infam, for the firſt tuo ages, 
was ever admitted to Chriſtian baptiſm. But, atter- 
wards, they own, that pazdo-baptiſm came in, upon 
the opinion that baptiſm was necetlary to ſalvation. 
But Voflius, Dr Forbes, Dr Hammond, Mr Walker, 
and eſpecially Mr Wall, who has exactly conſidered 
the teſtimony and authority of almoſt every ancient 
writer that has ſaid any thing upon this ſubje&, en- 
deavour to evince, that infants were baptiſed even in 
the apoſtolical age. It is certain, Tertullian pleads 
ſtrongly againſt giving baptiſm to infants ; which ſhows, 
at leaſt, that there was ſome ſuch practice in his age, 
though he diſapproved of it. It is certain, the ordinary 
ſubjects of this ſacrament in the firſt ages were con- 
verts from Judaiſm and Gentiliſm, who, before th 
could be admitted to baptiſm, were obliged to ſpend 
ſome time in the ſtate of catechumens, to qualify them 
to make their profeſſions of faith, and a Chriſtian life, 
in their own perions : for, without ſuch perſonal pro- 
feſſions, there were ordinarily no admiſſion of them to 
the privilege of baptiſm.—Thoſe baptiſed in their 
ſick-beds were called c/in1ici ; and were held in {ome 
reproach, as not being reputed true Chriſtians, Hence 
ſeveral cenſures, in councils and eccleſiaſtical writers, 
of clinic baptiſm. This clinic baptiſm was not ſuffi- 
cient to qualify the perſon, in caſe of recovery, for 
ordination, Some had their baptiſm put off by way 
of puniſhment, when they fell into groſs and ſcanda- 
lous crimes, which were to be expiated by a longer 
courſe of diſcipline aud repentance, This was ſomes 
times 5, 10, 20 years, or more; even all thcir lives, to 
the hourof death, when their crimes were very flagrant. 

In the earlicit ages of the church, there was no ſtated 
time or place for the recepiion of baptiſm. After- 
wards, Eaſter, Whitſuntide, and Epiphany, became 
ſolemn ſcaſons, out of which baptiſm was not admi- 
niſtered, except in caſes of neceſſity. The catechu- 
mens, who were to receive it at theſe times, were called 
competentes and to theſe it is that St Cyril addreſſes 
his catecheſes, In the apoſtolical age, and ſome time 
after, before churches and baptiſterics were generally 
erected, they baptized in any place where they had 
convenience ; as John baptized in Jordan, and Philip 
baptized the eunuch in the wilderneſs, and Paul the 
Jailor in his own houſe, But in after ages, baptiſteries 
were built adjoining to the charch ; and then rules 
were made, that baptiſm ſhould ordinarily be admini- 
ſtered no where but in theſe buildings. Juſtinian, in 
one of his novels, refers io ancient Jaws, appointing 
that none of the ſacred myſteries of the church ſhould 
be celebrated in private houſes, Men might have pri- 
vate oratorics for prayer in their own Ke op but they 
were not io adminiſter baptiſm or the enchariſt in them, 
unleſs by a particular licence from the biſhop of the 
place. Such baptiſms are frequently condemned in 
the ancient councils, under the name Tapapamnmionare, 
baptiſms in private conventicles, 


As to the attendant ceremonies and manner of bap- Ancient | 


tiſm in the ancient church ; The perſon to be baptiſed, cercmonicr, 
if 
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if an adult, was firſt examined by the biſhop or offi- 
ciating prieſt, who pnt ſome queſtions to him ; as, firſt, 
Whether heabjured the devil and all his works; ſecond- 
ly, Whether he gave a firm aſſent to all the articles of 
the Chriſtiana faith: to both which he anſwered in the 
affirmative, If the perſon to be baptized was an in- 
fant, theſe interrogatories were auſwered by his {por- 
ſores, or godfathers. Whether the uſe of ſponfors 
was as old as the apoſtles days, is uncertzin: perhaps 
it was not, ſince Juſtin Martyr, ſpeaking of the me- 
thod and form of baptiſm, ſays not a word of them.— 
After the queſtions and anſwers, followed exorciſm ; the 
manner and end of which was this; The miniſter laid 
his hands on the perſon's head, and breathed in his 
face, implying thereby the driving away or expelling 
of the devil from him, and preparing him for baptiſm, 
by which the good and holy ſpirit was to be conferred 
upon him.—After cxorciſm, followed baptiſm itfelf : 
and firſt the miniſter, by prayer, conſecrated the water 
for that uſe. Tertullian ſays, “ any waters may be 
« applied to that uſe; but then God muſt be firſt in- 
« yocated ; and then the Holy Ghoſt preſently comes 
&«& down from heaven, and moves upon them, and ſanc- 
cc tiſies them.“ The water being conſecrated, the per- 
ſon was baptized “ in the name of the Father, and of 
ce the Son, and of the Holy Ghoſt ;** by which,“ de- 
« dication of him to the bleſſed Trinity, the perſon 
« (ſays Clemens Alexandrinus) is delivered from the 
© corrupt trinity, the devil, the world, and the fleſh,” 
In performing the ceremony of. baptiſm, the uſual 
cuſtom (except in clinical caſes, or where there was 
ſcarcity of water), was to immerſe and dip the whole 
body. Thus St Barnabas deſcribing a baptized per- 
ſon, ſays, © We go down into the water full of fin 
& and filth, but we aſcend bearing fruit in our hearts.“ 
And this practiſe of immerſing the whole body was ſo 
general, that we find no exceptions made in reſpect ei- 
ther to the tenderneſs of infants, or the baſhfulneſs of 
the other ſcx, unleſs in caſe of ſickneſs or other diſabi- 
lity. But to prevent any indecency, men and women 
were baptized apart. To which end, either the bap- 
tiſteries were divided into two apartments, one for the 
men, the other for the women, as Bingham has obſerv- 
ed; or the men were baptized at one time, and the 
women at another, as is ſhown by Voſſius, from the 
Ordo Romanus , Gregory's Sacramentarium, &c. Add, 
that there was anciently an order of deaconeſſes, one 
part of whoſe buſineſs was to aſſiſt at the baptiſm of 
women. Theſe precautions, however, rather indicate 
a ſcrupulous attention to delicacy, than imply any in- 
decency in the circumſtance of immerſion itſelf. From 
the candidates being immerſed, there is at leaſt no rea- 
ſon to infer that they were naked: The preſent Bap- 
tif-5 never bapiiſc naked, though they always immerſe, 
After immerſion, followed the unction; by which (ſays 
St Cyril) was ſignified, that they were now cut off 
from the wild olive, and were ingrafted into Chriſt, 
the true olive tree; or elſe to ſhow, that they were 
now to bechampions tor the goſpel, and were anointed 
thereto, as the od athletæ were againſt their ſolemn 
games. With this anointing was joined the ſign of the 
croſs, made upon the forehead of the perſon baptized ; 
which being done, he had a white garment given him, 
to denote his being waſhed from the defilements of fin, 
or in alluſjon to that of the apoſtle, “ as many as are 
« baptized into Chriſt have put oa Chriſt,” From this 
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annual ſeaſons of baptiſm, came to be called Whitſunday, 
i. e. White-ſunday. This garment was afterwards laid 
ap in the church, that it might be an evidence againſt 
ſuch perſons as violated or denied that faith which 
they had owned in baptiſm.— When the baptiſm was 
performed, the perſon baptized, according to Juſtin 
Martyr, “ was received into the number of the faith- 
% ful, who then ſent up their public prayers to God, 
« for all men, for themſelves, and for thoſe who had 
e becn baptized.” 

The ordinary miniſters, who had the right of ad- 
miniſtering this ſacrament, that is, of applying the 
water to the body, and pronouncing the formula, were 
preſbyters or biſhops; though on extraordinary occa- 
lions, laymen were admitted to perform the ſame. 


As to the preſent form of adminiſtering baptiſm, Modern 
the church of Rome uſes the following. When a Forms. 
child is to be baptiſed, the perſons who bring it In the 
wait for the prieſt at the door of the church, who Church of 


comes thither in his ſurplice and purple ſtole, attended 
by his clerks, He begins with queſtioning the god- 
fathers, whither they promiſe, in the child's name, to 
live and die in the true catholic and apoſtolic faith, and 
what name they would give the child. Then follows 
an exhortation to the ſponſors; after which the prieſt, 
calling the child by its name, aſks it as follows : What 
doſt thou demand of the church? The godfather an- 
ſwers, Eternal life. The prieſt goes on: If you are de- 
110 . obtaining eternal life, keep God's commandments, 
thou ſhalt love the Lord thy God, &c. After which he 
breathes three times into the child's face, ſaying, Come 
out of this child, thou evil ſpirit, and make room for the 
Hie Ghoſt. This ſaid he makes the ſign of the croſs 
on the child's forchead and breaſt, ſaying, Receive the 
ſign of the croſs on thy forehead, and in thy heart. Then 
taking oft his cap, he repeats a ſhort prayer; and layin 

his hand gently on the child's head, repeats a ſecond 
prayer: which ended, he bleſſes ſome ſalt; and putting 
a little of it into the child's mouth, pronounces theſe 
words, Receive the Ars of wiſdom, All this is per- 
formed at the church- door. The prieſt, with the god- 
fathers and godmothers, coming into the church, and 
advancing towards the font, repeat the apoſtle's creed 
and the Lord's-prayer. Being come to the font, the 
pricſt exorciſes the evil ſpirit again; and taking a little 
of his own ſpittle, with the thumb of his right-hand, 
rubs it on the childs ears and noſtrils, repeating, as he 
touches the right car, the ſame word ( Ephatha, be thou 
op:ued) which our Saviour made uſe of to the man born 
deaf and dumb. Laſtly, they pull off its ſwaddling- 
cloaths, or ſtrip it below the ſhoulders, during which 
the prieſt prepares the oils, &c. The ſponſors then 
hold the child directly over the ſont, obſerving to turn 
it due eaſt and weſt; whereupon the prieſt aſks the 
child, Whether he renounces the devil and all his works; 
and the godfather having anſwered in the affirmative, 
the prieſt anoints the child between the ſhoulders in the 
ſorm of a croſs. Then taking ſome of the conſccrated 
water, he pours part of it thrice on the child's head, 
at each perfuſion calling on one of the Perſons of the 
Holy Trinity. The prieſt concludes the ceremony of 
baptiſm with an exhortation.— The Romiſh church al- 
lows midwives, in caſes of danger to baptize a child 
before it is come entirely out of its mother's womb : 


where it is to be obſcryed, that ſome part of the * 
| 0 


Lap! An. 


In the 
Greek 
church. 


Englifh 
form in the 


liturgy of 
K. Edward. 


Was afterwar 


BAP 


of the child muſt appear before it can be baptized, and 

that it is baptized on the part which firſt appears: if 

it be the head, it is not neceſſary to rebaptize the child; 

but if only a foot or hand appears, it is neceſſary to re- 

_ baptiſm. A ſtill-born child, thus baptizcd, may 
c buried in conſecrated ground. 

The Greek church differs from the Romith, as to the 
rite of baptiſm, chiefly, in performing it by immerſion, 
or planging the infant all over in the water, 

The formsof adminiſtrating baptiſm among us being 
too well known to require a particular deſcription, we 
ſhall only mention one or two of the more material dif- 
ferences between the form, asit ſtood in the firſt litur- 
gy of King Edward, and that in the Engliſh Com- 
mon- Prayer book at preſent. Firſt, the form of con- 
ſecrating the water did not make a part of the oflice, 
in King Edward's liturgy, as it docs in the preſent, 
becauſe the water in the font was changed, and conſe- 
crated, but once a month, The form likewiſe itſelf 
was ſomething different from that now uſed ; and was 
introduced with a ſhort prayer, that Je/us Chriſt, upon 
whom (when he was baptized) the Holy Ghoſt came dun 
in the likneſs 5 a dove, would ſend down the ſame Hely 
Spirit, ts ſan . 'y the fountain of baptiſm ; which prayer 

s left out, at the ſecond review, —By 


King Edward's firſt book, the miniſter is to dip the 


es. 


child in the water thrice ; firſt, dipping the right-ſide ; 
ſecondly, the left; the third time dipping the face to- 
ward the font. This trine immerſion was a very an- 
cicnt practice in the Chriſtian church, and uſcd in ho- 
nour of the Holy Trinity; though ſome later writers 
ſay, it was done to repreſent the death, burial, and re- 
ſurrection, of Chriſt, together with his three days con- 
tinuance in the grave. Afterwards, the Arians mak- 
ing an ill uſe of it, by perſuading the people that it 
was uſed to denote, that the three Perſons in the Tri- 
nity were three diſtinct ſubſtances, the orthodox left it 
off, and uſed one ſingle immerſion, 

By the firſt common-prayer of King Edward, after 
the child was baptized, the godfathers and godmothers 
were to lay their hands upon it, and the miniſter was 
to put on him the white veſtment commonly called the 
chryſome, and to ſay, © Take this white veſture, as a 
token of the innocency, which, by God's grace, in 


this holy ſacrament of baptiſm, is given unto thee ;. 


and for a ſign, whereby thou art admoniſhed, ſo long as 
thou liveſt, to give thyſclf to innocence of living, that 
after this tranlitory life thou mayeſt be partaker of 
the life everlaſting. Amen.” As ſoon as he had pro- 
nounced theſe words, he was to anoint the infant on 
the head, ſaying, © Almighty God, the Father of our 
Lord Jeſus Chriſt, who hath regenerated thee by wa- 


ter and the Holy Ghoſt, and hath given unto thee re- 


miſſion of all thy ſins; may he vouchſafe to anoint thee 
with the unction of his Holy Spirit, and bring thee to 
the inheritance of everlaſting life. Amen.“ This was 
manifeſtly done in imitation of the practice of the pri- 
mitive church, 

The cuſtom of ſprinkling children, inſtead of dip- 
ping them in the =” which at firſt was allowed in 
caſe of the weakneſs or ſickneſs of the infant, has fo 
far prevailed, that immerſion is at length quite exclud- 
ed. What principally tended to confirm the practice 
of affuſion or ſprinkling, was, that ſeveral of our Pro- 
teſtant divines, flying into Germany and Switzerland 
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during the bloody reign of queen Mary, and returning Baptiſm; 


home when queen Elizabeth came to the crown, brought 
back with thema great zeal for the Proteſtant churches 
beyond ſea, where they had been ſheltered and received; 
and having obſerved, that at Geneva and ſome other 
places, bapiiſm was adminiſtered by ſprinkling, they 
thought they could not do the church of England a 
833 piece of ſcrvice than by introducing a practice 

ictated by ſo great an oracle as Calvin, This, toge- 
ther with the coldneſs of our northern climate, was what 
contributed to baniſh entirely the practice of dipping in- 
fants in the font, 


Many different notions have been entertained con- Notions 
cerning the effects of baptiſm, which it would be end- concerning 
leſs to cnumerate.— The Remonſtrants and Socinians the cfic&» 


reduce baptiſm to a mere ſign of divine grace, The 


Romaniſts, on the contrary, exalt its power; hold- 
ing that all fin is entirely taken away by it ; that it 
ablolutely confers the grace of juſtification, and con- 
ſcquently grace ex pere operato, Some alſo ſpeak of 
au indelible character impreſſed on the ſoul by it, call - 
ed character dominicas and character regius but this 
is held, by others, a mere chimera; for that the ſpi - 
ritual character, conferred in regeneration, may eaſily 
be cflaced by mortal fins. Dodwell maintained, that 
it is by baptiſm the ſoul is made immortal; ſo that 
thoſe who die without it will not riſe again. It muſt 
be added, he reſtrains this effect to — baptiſm 
alone, From the effects ordinarily aſcribed to bap- 
uſm, even by ancient writers, it ſhould ſeem, that the 
ceremony is as much of heathen as of Jewiſh origin ; 
ſince Chriſtians do not reſtrain the uſe of it, like the 
Jews, tothe admiſſion of new members into the church, 
but hold, with the heathens, a virtue in it for the remit- 
ting and waſhing away fins. The Bramins are ſtill 
{aid to baptize with this latter view, at certain ſea- 
ſons, in the river Ganges; to the waters whereof they 
have annexed a cleanſing or ſanctifying quality; and 
hence it is that they flock from all parts, even of Tar- 
tary, driven by the expectation of their being caſed 
of their load of fins. Bat, in this point, many Chriſ- 
tians ſeem to have gone beyond the folly of the hea- 
thens, It was only the ſmaller fins of ay ate which 
theſc latter held to be expiable by waſhing ; for crimes 
of a blacker dye, they allowed no water could efface 
them, no purgation could diſcharge them. The Chriſ- 
tian doctrine of a total remiſſion of ſins by baptiſm 
could not fail, therefore, io ſcandalize many among 
the heathens, and furniſhed Julian an occaſion of ſati- 
riſing Chriſtianity iiſelf:“ W hoever (ſays he) is guilty 
of rapes, murder, ſacrilege, or any abominable crime, 
let him be waſhed with water, and he will become pure 
and holy.” 

In the ancient church, baptiſm was frequently con- 
ferred on Jews by violence ; but the church itſelf never 
ſeems to have allowed of force on this occaſion, By 
a canon of the fourth council of Toledo, it is expreſs- 
ly forbid to baptize any againſt their wills. That 
which looks moſt like force in this caſe, allowed by 
law, were two orders of Juſtinian; one of which ap- 
points the heathens, and the other Samaritans to be 
baptized, with their wives and children and ſervants, 
under pain of confiſcation. By the ancient laws, bap- 
tiſm was not to be conferred on image-makers, ſtage- 
players, gladiators, aurige or public drivers, magi- 
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Laptiim. cians, or even ſtrolling beggars, till they quitted ſuch 
—— profeſſions. Slaves were not allowed the privilege of 


Bingham 


baptiſm withoat the teſtimony and conſent of their 
maſters; excepting the ſlaves of Jews, Heathens, and 


Orig. Ecct, heretics, who were not only admitted to baptiſm, but, 


I. 11. c. 5. in conſequence thereof had their freedom. 
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Voſſius 
has a learned and elaborate work De Baptiſmo, where- 


1. 5. 17. in he accurately diſcuſſes all the queſtions concerning 


baptiſm according to the doctrines of the ancients. 

Bartrism by Fire, ſpoken of by St John the Baptiſt, 
has occaſioned much conjecture. The generality of the 
fathers held, that believers, before they enter paradiſe, 
are to paſs throvgh a certain fire, which is to purify 
them from all pollutions remaining on them unexpiat- 
ed. Others, with St Baſil, underſtand it of the fire 
of hell; others, of that of tribulation and temptation. 
Others, with St Chryſoſtom, will have it denote an a- 
bundance of graces. Others ſuppoſe it to mean the de- 
ſcent of the Holy Ghoſt on the apoltles, in form of 
fiery tongues. Laſtly, others maintain, that the word 
fire here is an interpolation: and that we are only to 
read the text, He that ſhall come after me will baptize 
you with the Holy Ghoſt, In reality it is not found in 
divers manuſcript copies of St. Matthew. 

The ancient Scleucians and Hermians, underſtand- 
ing the paſſage literally, maintained, that material fire 
was neceſſary in the adminiſtration of baptiſm. But 
we do not find how, or to what part of the body they 
applied it, or whether they were ſatisfied with obliging 
the perſon baptized to paſs through the fire. Valenti- 
nus rebaptized all who had received water-baptiſm, 
and conferred on them the baptiſm of fire. 


Bis docuit tingi, traduftoque corpore flamma. 
TERTULL. Carm. contr. Marc, I. 1. 


Heracleon, cited by Clemens Alexandrinus, ſays, that 
ſome applied a red-hot jron to the cars of the perſon 
baptized, as if to impreſs ſome mark upon him, 

Bavrtism of the Dead, a cuſtom which anciently pre- 
vailed among ſome people in Africa, of giving baptiſm 
to the dead. The third council of Carthage ſpeaks of 
it as a thing that ignorant Chriſtians were fond of, 
Gregory Nazianzen alſo takes notice of the ſame ſuper- 
ſtitious opinion prevailing among ſome who delayed to 
be baptized. In his addreſs to this kind of men, he 
aſks, whether they ſtaid to be baptized after death ? 
Philaſtrius alſo notes it as the general error of the Mon- 
taniſts or Cataphry gians, that they baptized men after 
death. The practice ſeems io be grounded on a vain 
opinion, that, when men had neglected to receive bap- 
tiſm in their life-time, ſome compenſation might be 
made for this default by receiving it aſter death. 

Baptiſm of the Dead, was alſo a fort of vicarions 
baptiſm, formely in uſe, where a perſon dying with- 
out baptiſm, another was baptized in his ſtead, 

St Chryſoſtom tells ns, this was practiſed among 
the Marcionites with a great deal of ridiculous cere- 
mony ; which he thns deſcribes : After any catechu- 
men was dead, they hid a living man under the bed of 
the deceaſed ; then coming to the dead man, they aſked 
him, whether he wonld receive baptiſm? and he ma- 
king no anſwer, the other anſwered for him, and ſaid, 
he would be baptized in his ſtead : and ſo they bap- 
tized the living for the dead. 

Epiphanius aſſures us, the like was alſo practiſed a- 
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mong the Corinthians. This practice they pretended Baptifas, 
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to found on the Apoſtle's authority; alledging that text 
of St. Paul for it, If the dead riſe not at all, what ſhall 
they di who are baptized for the dead? A text which 
has given occaſion to a great variety of different ſyſtems 
and explications. Boſius enumerates no leſs than nine 
different opinions among learned divines concerning 
the ſenſe of the phraſe Ping baptized for the dead. 

St Ambroſe and Walafred Strabo ſcem clearly of 
opinion, that the apoſtle had re ſpect to ſuch a cuſtom 
then in being ; and ſeveral moderns have given into the 
ſame opinion, as Baronius, Joſ. Scaliger, Juſtellus, and 
Grotius. 

Several among the Roman-catholics, as Bellarmin, 
Salmeron Menochius, and a number of ſchoolmen, un- 
derſtand it of the baptiſm of tears, and penance, and 
prayers, which the living undergo for the dead; and 
thus alledge it as a proof of the belief of purgatory in 
St Paul's days. 

Hypothetical Baprism, that formerly adminiſtered in 
certain doubtful cafes, with this formula: f thou art 
baptized, I do not rebaptize ; if thou art not, I baptize 
thee in the name of the Father, &c. This fort of bap- 
tiſm, enjoined by ſome ancient conſtitutions of the Eng- 
liſh church, is now fallen into diſuſe, 

Solemn Bayrism, that conferred at ſtated ſeaſons ; 
ſuch, in the ancient church, were the Paſchal baptiſm, 
and that at Whitſuntide. This is ſometimes alſo called 
general baptiſm. 

Lay-Barrisu, we find to have been permitted by 
both the Common-prayer Books of King Edward and 
that of Queen Elizabeth, when an infant is in imme- 
diate danger of death, and a Jawful miniſter cannot 
be had. This was founded upon the miſtaken notion 
of the impoſlibility of falvation without the ſacrament 
of baptiſm : but afterwards, when they came to have 
clearer notions of the ſacraments, it was unanimouſly 
reſolved in a convocation, held in the year 1575, that 
even private baptiſm, in a caſe of neceſſity was only to 
be adminiſtered by a lawful miniſter. 

BAT Is M is alſo applied, abuſively, to certain cere- 
monies uſed in giving names to things inanimate. 

The ancients knew nothing of the cuſtom of giving 
baptiſm to inanimate things, as bells, ſhips, and the 
like, by a ſuperſtitious conſecration of them. The 
firſt notice we have of this is in the Capitulars of Charles 
the Great, where it is only mentioned to be cenſured ; 
but, afterwards, it crept into the Roman offices by de- 
grees. Baronius carrics its — no higher than 
the year 968, when the greateſt bell of the church of 
Lateran was chriſtened by Pope John III. Ar laſt it 
grew to that ſuperſtitious height, as to be thought pro- 
per to be complained of in the Centum Cravamina of 
the German nation, drawn up in the public diet of the 
empire held at Nuremberg 47:0 1581; where (after 
having deſcribed the ceremony of baptizing a bell, 
with godfathers, who make reſponſes as in baptiſm, and 
give ib a name, and clothe it with a new garment as 
Chriſtians were uſed to be clothed, and all this to make 
it capable of driving away tempeſts and devils), they 
conclude againſt it, not only a ſuperſtitious practice, 
but contrary to the Chriſtian religion, and a mere ſe- 
duction of the ſimple 3 

Baris u, in the ſea language, a ceremony in long 
voyages on board merchant ſhips, practiſed both on 
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perſons and veſſels who paſs the tropic or line for the 
firſt time, The baptizing the vellcl is ſimple, and 
conſiſts only in waſhing them throughout with ſca- 
water ; that of the paſſengers is more myſterious The 
oldeſt of the crew, that has paſt the tropic or line, 
comes with his face blacked, a 2 cap on his 
head, and ſome ſea- book in his hand, followed by the 
reſt of the ſeamen dreiled like himſelf, each having 
ſome kitchen utenſil in his hand, with drums beating; 
he places himſelf on a ſcat on the deck, at the foot of 
the main maſt, At the tribunal of this mock magiſ- 
trate, cach paſſenger not yet initiated, ſwears be will 
take care the ſame ceremony be obſerved, whenever 
he is in the like circumſtances: Then, by giving a 
little money by way of gratification, he is diſcharged 
with a little ſprinkling of water; otherwiſe he is hear- 
tily drenched with ſtreams of water poured upon him; 
and the ſhip-boys are ineloſed in a cage, and ducked at 
diſcretion, —The ſeamen, on the baptizing a ſhip, pre- 
tend to a right of cutting off the beak-hcad, unleſs re- 
deemed by the captain. 

BAPTISMAL, ſomething belonging to baptiſm ; 
thus we ſay baptiſmal vow, preſents, &c. 

Barrismart Vow or Covenant, a profeſſion of obe- 
dience to the laws of Chriſt, which perſons in the an- 
cient charch made before baptiſm. It was an indiſpen- 
ſable part of the obligation on catechumens, before 
they were admitted to the ceremony of regeneration, 
It was made by turning to the Eaſt; for what myſti- 
cal reaſons, is not well agreed on. 

Barrismat Preſents are in uſe in Germany, made 
by the ſponſors to the infant, conſiſting of money, 

late, or even ſometimes ficſs of lands; which by the 
— of the country are to be kept for the child till of 
age, the parents having only the traſt, not the right, 
diſpoling of them. An 2nonymous author has pub- 
liſhed a diſcourſe expreſs on this occaſion, intitled De 
ecunia luſtrica. 

BAPTIST (Jena), Mon noyer, a painter of flowers 
and fruit, was born at Liſle in 1635, and educated at 
Antwerp, where he perfected himſelt in the knowledge 
of his art, and in his firſt years was intended for a 
painter of hiſtory : but having ſoon obſerved that his 
genius more ſtrongly inclined him to the painting of 
flowers, he applied his talents to thoſe ſubjects, and in 
that ſtyle became one of the preateſt maſters. His 
pictures are not ſo exquiſitely finiſhed as thoſe of Van 
Hayſum, but his compotition and colouring are in a 
bolder ftyle. His flowers bave generally a remarkable 
freedom and looſeneſs, as well in the diſpoſition as in 
penciling; together with a tone of colouring that is 
lively, admirable, and nature itſelf, The diſpoſition 
of his objects is ſurpriſingly elegant and beautiful ; and 
in that reſpect his compolitions are eaſily known, and 
as caſily diſtinguiſhed from the performances of others. 
He died in 1699.— lle left a fon, Anthony, who 
painted flowers in the ſame ſtyle and manner, and had 
great merit, 

BAPTISTS, in ecceſiaſtical hiſtory, (from gare, 
T baftize); a denomination of Chriſtians, diſtinguiſhed 
from other Chriſtiaus by their particular opinions re- 
ſpecting the mode and the ſubjects of baptiſm. 

Inſtead of adminiſtering the ordinance by ſprinkling 
or pouring water, they maintain that it ought to be 
adminiſtered only by immerſion, Such, they inſiſt, is 
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the meaning of the word faw7/4; ſo that a command Baptifs. 
to baptize is a command to immerſe. Thus it was 
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underſtood by thoſe who firſt adminiſtered it. John 
the Ro__ and the apoſtles of Chriſt, adminiſtered it 
in Jordan and other rivers, and places where there was 
much water. Both the adminiſtrators and the ſubjecta 
are deſcribed as going down into, and coming up again 
out of, the water; and the baptized are lic to be 
buried in baptiſm, and to be raiſed again: which lan- 
guage could not, they ſay, be properly adopted on 
uppoſition of the ordinance being adminiſtered in any 
other manner than by immerſion. Thus alſo they at- 
firm it was in general adminiſtered in the primitive 
church. Thus it is now adminiſtered in the Ruſſian 
and Greek church: and thus it is, at this day, directed 
to be adminiſtered in the church of England, to all 
who are thought capable of ſubmitting to it in this 
manner. With regard to the ſubjects of baptiſm, the 
Baptiſts ſay, that this ordinance ought not to be admi- 
niſlered to children or infants at all, nor to grown up 
perſons in genera), but to adults only of a certain cha- 
rater and deſcription, Our Saviour's commiſſion to 
bis apoſtles, by which Chriſtian baptiſm was inſticut- 
ed, is to go and teach all nations, baptizing them: 
that is, ſay they, not to baptize all they meet with; 
but firſt inſtruct them—to teach all nations, or to 
preach the goſpel to every creature—and whoever re- 
ccives it, him to baptize in the name of the Father, 
and of the Son, and of the Holy Ghoſt. To ſuch 
perſons, and to ſuch only, baptiſm appears to have been 
adminiſtered by the apoſtles, and the immediate diſ- 
ciples of Chriſt. They are deſcribed as repenting of 
their lins, as believing in Chriſt, and as having gladly 
received the word, Without theſe qualifications, Pe- 
ter acquaints thoſe who were converted by his ſermon, 
that he could not have admitted them to baptiſm. 
Philip holds the ſame language in his diſcourſe with 
the eunuch; and Paul treats Lydia, the jailor, and 
others, in the ſame manner, Without theſe qualifica- 
tions, Chriſtians in general think it wrong to admir 
perſons to the Lord's ſupper; and, for the ſame rea- 
ſons, without theſe qualifications, at leaſt a profeſſion 
of them, the Baptiſts think it wrong to admit ny to 
baptiſm. Wherefore they with-hold it, nor only from 
the impenicently vicious and profane, and from infidels 
who have no faith; but alſo from infants and children, 
who have no knowledge, and are incapable of every 
action civil and religious. They further inſiſt, that 
all politive inſtitutions depend entirely upon the will 
and declaration of the inſtitutor; and therefore, that 
reaſoning by analogy ſrom abrogated Jewiſh rites is to 
be rejected, and the expreſs commands of Chriſt re- 
ſpecting the mode and ſubjects of baptiſm ought to 
be our only rule. 

The Baptiſts in England form one of the denomina- 
tions of Proteſtant diſſenters. They ſeparate from the 
eſtabliſhment for the ſame reaſons as their brethren of 
the other denominations do; and from additional mo- 
tives derived from their particular tenets reſpecting 
baptiſm. The conſtitution of their churches, and their 
modes of worſhip, are congregational or independent : 
in the excerciſe of which they are protected, in com- 
mon with other diſſenters, by the act of toleration. Be- 
fore this act, they were liable to pains and penalties 
as noncouformiſts, and often for their peculiar ſenti- 

ments. 


Baptiſtery. 
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inſt them, and ſome of them were burnt in Smith- 


feld in 1538. They bore a conſiderable ſhare in the 


perſecutions of the laſt and of the preceding centuries ; 


and, as it ſhould ſeem, in thoſe of ſome centuries be- 
fore ; for there were ſeveral among the Lollards and 
the followers of Wickliff, who diſapproved of infant- 
baptiſm. There were many of this perſuaſion amon 

the Proteſtants and reformers abroad. In Holland" 
Germany, and the North, they went by the names of 


_ AxaBarTISTsS and MENNONITES: and, in Piedmont 


and the ſouth, they were found among the ALB1GEN- 
SES and WALDENSES. See the hiſtories of the Refor- 
mation, and the above articles in this Dictionary. 

The Baptiſts ſubſiſt under two denominations, viz. 
the Particular or Calviniſtical, and the General or Ar- 
minian. The former is by far the moſt numerous. 
Some of both denominations allow of mixed communion, 
viz. of perſons who have been ſprinkled in their in- 
fancy, and therefore unbaptized in the view of the 
Baptiſts ; others diſallow it : and ſome of them ob- 
ſerve the ſeventh day of the week as the ſabbath, ap- 
prehending the Jaw that enjoined it, not to have been 
repealed by Chriſt or his apoſtles. But a difference 
of opinion reſpecting theſe and other matters, is not 
peculiar to the Baptiſts : it is common to all Chriſtians, 
and to all bodies of men who think and judge for 
themſelves. 

BAPTISTERY, in eccleſiaſtical writers, a place 
in which the ceremony of baptiſm is performed. 

In the ancient church it was one of the excdræ or 
buildings diſtin& from the church itſelf : and conſiſted 
of a porch or anti-room where the perſons to be bap- 
tized made their confeſſion of faith, and an inner room 
where the ceremony of baptiſm was performed. Thus 
it continued till the ſixth century, when the baptiſteries 
began to be taken into the church-porch, and after- 
wards into the church itſelf. 

The ancient baptiſteries were commonly called g- 
Sue, photiſteria, q. d. places of illumination; an ap- 

lation ſometimes given to baptiſm. Or they might 

ave the name for another reaſon, becauſe they were 
the places of an illumination, or inſtraction, preceding 
baptiſm : for here the catechumens ſeem to have been 
trained up, and inſtructed in the firſt rudiments of the 
Chriſtian faith. 

Thoſe baptiſteries were anciently very capacious; 
becauſe, as Dr Cave obſerves, the ſtated times of bap- 
tiſm retorning but ſeldom, there were uſually great 
multitudes * baptized at the ſame time: and then 
the manner of baptizing, by immerſion, or dipping, 
under water, made it neceſſary to have a large font 
likewiſe. In Venantius Fortunatus, it is called aula 
baptiſmatis, the large hall of baptiſm ; which was in- 
deed fo capacious, that we ſometimes read of councils 
meeting and fitting therein. This hall, or chapel, was 
always kept ſhut during Lent, and the door ſcaled up 
with the biſhop's ſeal, not to be opened till Maunday- 
Thurſday. 

The baptiſtery was always reputed a ſacred place. 
In the Roman order, we find the ceremonies uſed in 


tnc conſecration of the baptiſteries : they were to be 


built of a round figure, and diſtinguiſhed with the 
image of St J ohn the Baptiſt ; over the baſon or font 


( 795 J 


BAR 
Kaptifts, ments as Baptiſts. A proclamation was iſſued out a- was a figure of a dove in gold or ſilver ; to repreſent 


the Holy Ghoſt. 


The name baptiſtery is ſometimes alſo given to a kind 
of chapel in a large chorch, which ſerved for the ſame 
office. It is an obſervation of ſome learned men, that 
anciently there was but one haptiſtery in a city, and 
that at the biſhop's church; and that aſterwards they 
were ſet up in parith churches, with the ſpecial allow- 
ance however of the biſhop. 

BAR, in a 22 ſenſe, denotes a ſlender piece of 
wood or iron, for keeping things cloſe together. 

Bas, in courts of juſtice, an incloſure made with a 
ſtrong partition of timber, where the council are pla- 
ced to plead cauſes, It is alſo applied to the benches 
where the lawyers or advocates are ſeated, becauſe an- 
ciently there was a bar to ſeparate the pleaders from 
the attorneys and others. Hence lawyers who are 
called to the bar, or licenſed to plead, are termed bar- 
riſters, an appellation equivalent to /icentiate in other 
countries. 

Bar, or Barr, (Latin barra, and in French candy 
in a legal ſenſe, is a plea or peremptory exception of a 
defendant, ſufficient to deſtroy the plaintiff's action. 
And it is divided into bar to common intendment, and 
bar ſpecial ; bar temporary, and perpetual. Bar to a 
common intendment is an ordinary or general bar, which 
uſually diſableth the declaration of the plaintitt ; bar 
ipecial is that which is more than ordinary, and falls 
out upon ſome ſpecial circumſtance of the fact as to the 
caſe in hand. Bar temporary is ſuch a bar as is good 
for the preſent, but may afterwards fail ; and bar per- 
petinal is that which overthrows the action of the plain- 
tiff for ever. 

Bar, in heraldry, an ordinary in form of the fels, 
but much leſs. See HERALDRY. 

Bar, in the menage, the higheſt part of that place 
of a horſe's mouth ſituated between the grinders and 
tuſhes, ſo that the part of the mouth which lies under 
and at the fide of the bars retains the name of the 
gum. A horſe with ſenſible bars has a fine light mouth, 
with an even and firm appui. See Arpvu1l. 

To Bar aVein, in farriery, is an operation performed 
upon the veins of the legs of a horſe and other parts, 
with intent to ſtop the malignant humours, It is done 
by opening the ſkin above it, diſengaging it, and ty- 
ing it both above and below, and ſtriking between the 
two ligatures. | 

Bas, in muſic, a ſtroke drawn perpendicularly acroſs 
the lines of a piece of muſic, including between each 
two a certain quantity or meaſure of time, which is 
various as the time of the muſic is either triple or com- 
mon. In common time, between each two bars is in- 
cluded the meaſure of four crotchets ; in triple, three. 
The principal uſe of bars is to regulate the beating of 
time in a concert. The uſe of bars is not to be traced 
higher than the time when the Engliſh tranſlation of 
Adrian le Roy's book on the Tablature was publiſhed, 
viz, the year 1574; and it was ſometime after that 
before the uſe of bars became general. To come near- 
er to the point, Barnard's cathedral muſic, printed in 
1641, is without bars: but bars are to be found 
throughout in the Ayres and Dialogues of Henry Lawes 
publiſhed in 1653 ; from whence it may be conjectured 
that we owe to Lawes ns improvement. 
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Ban, in hydrography, denotes a bank of ſand, or 
other matter, whereby the mouth of a river is in a 
manner choaked up. 

The term bar is alſo uſed for a ſirong beam where- 
with the entrance of 4 harbour is ſecured : This is more 
commonly called boom. 

Ban of a tavern or coffee-houſe, the place where the 
waiters attend to anſwer the calls of the cuſtomers, 

Baz, among printers, denotes a picce of iron with 
a wooden handle, whereby the ſcrew of the preſs is 
turned in printing. Sce PkINTING. 

Bars of Iron, are made of the metal of the ſows and 
pigs as they come from the furnace. Theſe paſs thro' 
two forges called the fin:ry and the ch]. where, 
COPS five ſeveral heats, they arc formed into 

rs. 

Bar, a very ſtrong city of Podolia in Poland, upon 
the river Kiow. E. Long. 28. 30. N. Lat. 50. 6. 

Bar, a duchy of France, bounded on the eaſt by 
Lorrain, on the north by Luxembonrg, on the weſt by 
Champagne, on the ſonth by part of the ſame coun- 
try and by Franche Compte. It is croſſed by the river 
Meuſe from north to ſouth, and watered by ſeveral 
other rivers, which render it very fertile. It is divi- 
ded into four balliages, viz. Baſlilyni, Bar, St Mi- 
chael, and Clermont. The chief towns are Bar- le - duc, 
Clermont, St Michael, Longuey, Pont a Mouſſon, and 
Stenay. In 1736, it was given to Staniſlaus then king 
of Poland. 

Bar-le-Duc, the capital of the duchy of Bar, ſeated 
on the declivity of a hill. It is divided into the higher 
and lower town : the lower is watered by the rivulet 
Orney, which abounds with excellent trouts. The 
wines are excellent, and not inferior tothoſe of Cham- 
pagne. E. Long. 5. 30. N. Lat. 48. 35. 

Banr-le-Mont, a town of the French Netherlands, 
in Hainault, inaated on the river Sombre. E. Long. 
2. 40. N. Lat. 50. 10. 

Bar ſur Auche, an ancient town of France, ſeated 
- the foot of a mountain. E. Long. 4. 50. N. Lat. 

14. 

Bau ſur Seine, a town of France, in the duchy of 
Burgundy, ſeated between a mountain which covers it 
on the welt, and the river Seine which runs on the 
caſt, E. Long. 4. 30. N. Lat. 48. 5. 

Barx- Maſter, among miners, the perſon who keeps 
the gage, or dith, for meaſuring the ore. 

BARA (anc. geog.), a ſmall iſland in the Adriatic, 
oppoſite to Brunduliam : the Pharos of Mela. Alſo 
a frith, or arm of the ſea of Britannia Secunda (Ptole- 
my); ſuppoſed to be the Murray-frith. 

Bara, one of the Hebrides or Weſtern Iſlands of 
Scotland. It is a ſmall rock, only a quarter of a mile 
in circamference, being part of a chain called the 
Long Iſland, the whole cluſter appearing at low water 
as one iſland. Bara is altogether barren ; but abounds 
with great numbers of ſea-fowl, ſuch as ſolon geeſe, 
guillamotes, puffins, &c. 

Bara, the name of a feſtival celebrated with much 
magnificence at Meſſina, and repreſenting the aſſump- 
tion of the Virgin. The bara, though uſed as the 
general denomination of this feſtival, ſignifies more 
particularly a vaſt machine 50 feet high, at the top of 
which a young girl of 14, repreſenting the Virgin, 
Rands upon 


e hand of an image of Jeſus Chriſt. 
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Round him turn vertically, in a circle, 12 little chil- Darabiazi- 


dren which repreſent the ſeraphims ; below them, in 
another circle, which turns horizontally, are 12 more 
repreſenting the cherubims : bclow theſe a ſun turns 


ſcend with his rotation, yer ſtill ſtand upright. 
low the ſun is the loweſt circle, about ſeven feet from 
the ground, in which 12 boys turn horizontally with- 
out interruption: theſe are intended for the twelve 
2 who are ſuppoſed to ſurruund the tomb of 
the Virgin at the moment when the aſcends into hea- 
ven. This complication of ſuperſtitious whirligigs 
may have already nearly turned the ſtomachs of ſome 
of our readers, or at leaſt rendered them ſqueamiſh. 
Bat think of the poor little cherubims, ſeraphims, and 
apoſtles, who are twirled about in this proceffion ! for, 
ſays Mr Houel, “ ſome of them fall aſleep, many of 
them vomit, and ſeveral do ſtill worſe: but theſe un- 
ſcemly effuſions are no drawback upon the edificationof 
the people ; and nothing is more common than to ſee 
fathers and mothers ſoliciting with ardour for theic 
boys and girls the pious diſtinction of puking at the 
bara. This machine is not drawn by alles or mules, 
but by a multitude of robuſt monks, 

BARABINZIANS, a tribe of Tartars, living on 
both ſides the river Iris. They ſeem to derive their 
name from the Barabaian deſart, whoſe lakes ſupply 
them abundantly with fiſh, on which and their cattle 
they chiefly ſubſiſt. They have plenty of game and 
wild-fowl of every kind, particularly ducks and puf- 
fins. Moſt of them are heathens, but Mahometaniſm 
daily gains ground among them. Some of them pay 
tribute to the Empreſs of Ruſſia, aud others to the 
Khan Taiſha. 

BARACOA, a town in the north eaſt part of the 
iſland of Cuba. W. Long. 76. 10. N. Lat. 21.5. 

BARALIPTON, among logicians, a term deno- 
ting the firſt indirect mode of the firſt fignre of ſyllo- 
giſm. A ſyllogiſm in baralipton, is when the two firſt 
propoſitions are general, and the third particular, the 
middle term being the ſubject in the firſt propoſition, 
and the ee in che ſecond. The following is of 


this kind: 
B a. Every evil ought to be feared ; 
R A. Every violent paſſion is an evil; 


LiP. Therefore ſomething that ought to be fear- 
ed is a violent paſſion. 

BARALLOTS, in church-hiſtory, a ſe& of here- 
tics at Bologna in Italy, who had all things in com- 
mon, even their wives and children. Their facility in 
complying with all manner of debauchery made them 
get the name 9b:dientes, „ compliers.“ 

BARANCA DE MALAMBO, a town of Terra Firma 
in America, with a biſhop's ſee and a good haven. 
It is a place of great trade, and is ſeated on the river 
Magdaleine. W. Long. 75. 30. N. Lat. 11. 10. 

BARANGI, officers among the Greeks of the lower 
empire. Cujas calls them Latin protectores, and o- 
thers give them the name of ſecurigeri. It was their 
buſineſs to keep the Keys of the city gates, where the 
emperor reſided. 


Bar2n- 
vertically, with a child at the extremity of each of the . 
four principal radii of his circle, who aiccnd and de- Houel"'s De- 
Be- {criptive 
Travels 
thre” Sicily, 


KC 


BARAN WAHR, a town of Lower Hungary, in 


a county of the ſame name, taken by the emperor of 
Germany from the Turks in 1634. It is ſeated be- 
tween 


Baraticre. 
———— BARATHRUM, in antiquity, a deep dark 


BAR 
Barathrum, tween Buda and Belgrade, in E. Long, 20. 5. N. Lat. 


46. 0. 

t at 
Athens, into which condemned perſons-were caſt head- 
long. It had ſharp ſpikes at the top, that no man 
might eſcape out ; and others at the bottom, to pierce 
and torment ſuch as were caſt in.— Its depth and ca- 
paciouſneſs made it to be applicd proverbially to a co- 
vetous perſon: 10 a glutton, called Barathro by the 
Romans ( Lucretius, Horace), and Barathrum in the 
ſame ſenſe (Horace) ; and for a common proilitute 
(Platus). 

BARATIERE (Philip), a moſt extraordinary in- 
ſtance of the early and rapid exertion of mental tacul- 
ties. This ſurpriſing genius was the ſun of Francis Ba- 
ratiere, miniſter of the French church at Schwobach 
near Nuremberg, where he was born Jan. roth 1721. 
The French was his mother-tongue, together with ſome 
words of High Dutch ; bat by means of his father 
inſenſibly talking Latin to him, it became as familiar to 
him as the reſt : ſo that, without knowing the rules of 
grammar, he at four years of age talked French to his 
mother, Latin to his father, High Dutch to the maid 
or ncighbouring children ; and all this without mixing 
or confounding the reſpective languages. About the 
middle of his fifth year he acquired Greek in like man- 
ner; ſo that in 15 months be perfectly underſtoud all 
the Greek books in the Old and New Teſtament, 
which he readily tranſlated into Latin. When he was 
five years and cight months old, he entered upon He- 
brew; and in three years time was ſo expert in the He- 
brew text, that from a bible without points, he could 
give the ſenſe of the original in Latin or French ; or 
tranſlate extempore the Latin or French verſions into 
Hebrew, almoſt word for word ; and had all the He- 
brew pſalms by heart. He compoſed at this time a 
dictionary of rare and difficult Hebrew words, with 
critical remarks and philological obſervations, in about 
400 pages in 4to ; and, about his tenth year, amuſed 
himſelf for twelve months with the Rabinical wri- 
ters. With theſe he intermixed a knowledge of the 
Chaldaic, Syriac, and Arabic ; and acquired a taſte 
for divinity and ecceſiaſtical antiquity, by ſtudying 
the Greek fathers, and councils of the firſt four ages 
of the church, In the midſt of theſe occupations, a 
pair of globes coming into his poſleſſion, he could in 
8 or 10 days time reſolve all the problems on them; and 
in about three months, in Jan. 1735, deviſed his pro- 
ject for the diſcovery of the longitude, which he com- 
municated to the Royal Society at London and the 
Royal Academy of Sciences at Berlin, In June 1731, 
he was matriculated in the univerſity of Altorf ; and at 
the cloſe of the year 1732, he was preſented by his fa- 
ther at the meeting of the reformed churches of the 
circle of Franconia; who, aſtoniſhed at his wonderful 
talents, admitted him to aſſiſt in the deliberations of 
the ſynod ; and to preſerve the memory of ſo ſingular 
an event, it was ordered to be regiſtered in their acts. 
In 1734, the Margrave of Brandenburgh Anſpach 

ranted this young ſcholar the uſe of whatever books 

e wanted from the Anſpach library, together with a 
penſion of 50 florins, which he enjoyed three years; 
and his father receiving a call to the French church at 
Stetin in Pomerania, young Baratiere was, on the jour- 
ney, admitted maſter of arts, with univerſal applauſe, 
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at the univerſity of Hall : at Berlin he was honoured 
with ſeveral converſations with the king of Pruſſia, and 
was received into the royal academy, Towards the 
cloſc of his life he acquired a taſte for medals, inſcrip- 
tions, and antiquities ; metaphyſical . and ex- 
perimental philoſophy, interveningoccaſionally between 
theſe ſtudies. He wrote ſeveral eſſays and differta- 
tions; made aſtronomical remarks, and laborious calcu- 
lations ; took great pains towards a hiſtory of the he- 
relies of the anti-trinitarians, and of the 30 years war 
in Germany : his laſt publication, which appeared in 
1740, was on the ſucceſſion of the biſhops of Rome. 
The final work he engaged in, and for which he had 
gathered large materials, was Inquiries concerning the 
Egyptian Antiquities. But the ſubſtance of this bla- 
Zing meteor was now almoſt exhauſted ; he was always 
weak and ſickly ; and died October 5. 1740, aged 19. 
years 8 months and 16 days, He publiſhed 11 different 
picces, and left 26 manuſcripts on various ſubjects, 
the contents of which may be ſeen in his life written 
by M. Formey profeſſor of philoſophy at Berlin. 

BARATZ (Turkiſh), legters-patent granted by 
the Turkiſh emperors to he Week atriarch, biſhops, 
cc. for the exerciſe of their eccleſiaſtical functions. 
This Baratz gives the biſhops ſull power and autho- 
rity to eſtabliſh and depoſe the inferior clergy, and all 
other religious perſons; to grant licences for marriages, 
and iſſue out divorces ; to collect the revenues belong- 
ing to the churches ; to receive the pious legacies be - 
queathed to them; in ſhort, to enjoy all the privileges 
and advantages belonging to their high Nation :; and 
all this (as it is expreſſed in the baratz itſelf), ** ac- 
cording to the vain and idle ceremonies of the Chri- 
ſtians.“ 

BARB, or Bars, a horfe brought from Barbary. 
See Equus. 

BARBA, in botany, a ſpecies of pubes, or down, 
with which the ſurface of ſome plants is covered. The 
term was invented by Linnæus; and by its application 
in the Species Plantarum, ſeems to ſignify a tuft or 
bunch of ſtrong hairs terminating the leaves. Meſem- 
bryanthemum barbatum, furniſhes an example. 

The word is alſo often uſed in compoſuion with 
ſome other, to form the trival names of ſeveral plants, 
as barba jovis, barba capræ, &c. 

BARBACAN, or BAKRBICAN, an outer defence or 
fortification to a city or caſtle, uſcd eſpecially as a fence 
to the city or walls; alſo, an aperture made in the wall 
of a fortreſs, to fire through upon the enemy, Sce 
CASTLE, | | 

BARBAcAM is alſo nſed to denote a fort at the en- 
trance of a bridge, or the outlet of a city, having a 
double wall with towers. n 

BARBADOES, the moſt eaſterly of all the Carib- 
bee Iſlands, ſubject to Great Britain, and, according to 
the beſt geographers, lying between 59. 50. and 60. 2. 
of weſt longitude, and between 12. 4 and 13. 16. of 
north — ah Its extent is not certainly known: the 
moſt general opinion is, that it is 25 miles from north 
to ſouth, and 15 from eaſt to weſt ; but theſe' menſu- 
rations are ſubject to ſo many difficulties and uncer- 
tainties, that it will perhaps convey a more adequate 
idea of this iſland to tell the reader than in reality it 
does not contain above 107,000 acres. The climate is 
hot, but not unwholeſome, the heat being — 

ca- 


« 


— 


B AR 


Britain ; and, according to the opinion of many, as 
even Great Britain itſelf, This iſland has on its eaſt 
ſide two ſtreams thatarecalled rivers, and in the middle 
15 ſaid to have a bituminons ſpring which ſends forth a 
liquor like tar, and ſerves for the ſame uſes as pitch or 
lamp-oil, The iſland abounds in wells of good water, 
and has ſeveral reſervoirs for rain- water. Some parts 
of the ſoil are ſaid to be hollowed into caves, ſome of 
them capable of containing 300 people. Theſe are 
imagined to have been the lurking-places of runaway 
negroes, but may as probably be natural excavations. 
The woods that formerly grew upon the iſland have 
been all cut down, and the ground converted into ſa- 
gar plantations, When thoſe plantations were firſt 
ormed, the ſoil was prodigiouſly fertile, hut has ſince 
been worn out, inſomuch, that about the year 1730, 
the planters were obliged to raiſe cattle for the ſake of 
their dung, by which means the profit of their planta- 
tions was redaced to leſs than a tenth of its nſnal value. 
Notwithſtanding the ſmallneſs of Barbadoes, its foil is 
different; being in ſome places ſandy and light, in o- 
thers rich, and in others ſpongy ; but all of it is culti- 
vated according to its proper nature, ſo that the iſland 
preſents to the eye the moſt beautiful appearance that 
can be imigined. Oranges and lemons grow in Bar- 
badoes in great plenty, and in their utmoſt perfection. 
The lemon juice here has a liar fragrancy. The 
citrons of Barbadoes afford the beſt drams and ſweet- 
meats of any in the world, the Barbadoes Jadies excel- 
ling in the art of preſerving the rhind of the citron 
fruit, The juice of the limes, or dwarf lemons, is the 
moſt agreeable ſouring we know, and great quantities 
of it have of late been imported into Britain and Ire- 
land. The pine apple is alſo a native of Barbadoes, 
and grows there to much greater perfection than it can 
be made to do in Europe by any artificial means. A 
vaſt number of different trees peculiar to the climate are 
alſo found to flonriſh in Barbadoes in great perfection; 
ſach as the aloe, mangrove, calabaſh, cedar, cotton, 
maſtic, &c. Here likewiſe are produced ſome ſenſi- 
tive plants, with a good deal of garden ſtaff, which is 
common in other places. In ſhort, a native of the fineſt, 
the richeſt, and moſt diverſified country in Europe, can 
_— form an idea of the variety of delicious and at 
the ſame time nutritive vegetable productions with 
which this iſland abonnds. 

When Barbadoes was firſt diſcovered by the Engliſh, 
few or no 22 were found upon it, except hogs, 
which had been left there by the Portugueſe. For con- 
venience of carriage tothe ſea- ſide, ſome of the planters 
at firſt procured camels ; which nndonbtedly would in 
all reſpects have been preferable to horſes for their ſu- 
far and other works ; but * nature of the climate 
diſagreeing with that animal, it was found impolſſible 
to preſerve the breed. They then applied for horſes to 
Old and New England: from the former they had 
thoſe that were fit for ſhew and draughts ; from the 
latter thoſe that were proper for mounting their mi- 
litia, and for the ſaddle. They had likewiſe ſome of 
an inferior breed from Curaſſao, and other ſettle- 
ments. They are reported to have had their firſt 
breed of black cattle from Bonaviſta and the iſle of 
May; they now breed upon the ifland, and often 
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Barbadoes, ſea-breezes; and 2 temperate regimen renders this 
jſland as ſafe to live in as any climate ſouth of Great 


Great Britain, 
nant or purchaſe, lead more eaſy lives than the day- 


BAR 
do the work of horſes. 


tions. The hogs of Barbadoes are finer eating than 
thoſe of Britain, but the few ſheep they have are not 
near ſo good. They likewiſe have goats, which when 
young are excellent food. Racoons and monkies are 
alſo found here in great abundance. A variety of birds 
are produced on Barbadoes, of which the hamming 
bird is the moſt remarkable. Wild fowl do not often 
frequent this iſland ; but ſometimes real are found near 
their ponds. A bird which they call the man of war, 
is ſaid to meet ſhips at 20 leagues from land, and their 
return is, to the inhabitants, a ſure ſign of the arrival 
of theſe ſhips. When the wind blows from the ſouth 
and ſouth-weſt, they have flocks of curlews, plovers, 
ſnipes, wild pigeons, and wild ducks. The wild pi- 
geons are very far and plentiful at ſuch ſeaſons, and 
rather lager than thoſe of England. The tame pi- 
geons, pullets, dacks, and poultry of all kinds, that 
are bred at Barbadoes, have alſo a fine flavour, and are 
accounted more delicions than thoſe of Enrope. Their 
rabbits are ſcarce ; they have no hares; and it they have 
deer of any kind, they are kept as curioſities. The in- 
ſes of Barbadoes are not venomons, nor do either their 
ſnakes or ſcorpions ever ſting. The muſketoes are trou- 
bleſome, and bite; but are more tolerable in Barbadoes 
than on the continent. Various other inſects are found 
on the iſland, ſome of which are troubleſome, but in 
no greater degree than thoſe that are produced by e- 
very warm ſummer in England. Barbadoes is well ſup- 
plied with fiſh; and ſome caught in the ſea ſurrounding 
it are almoſt peculiar to itſelf ; ſuch as the parrot-fiſh, 
ſnappers, grey cavallos, terbums, and coney-fiſh. « The 
mullers, lobſters, and crabs, caught here are excellent; 
and the green turtle is perhaps the preateſt delicacy 
that ancient or modern luxury can boaſt of. At Barba- 
does this delicious ſhell- fiſn ſeldom ſells for leſs than a 
ſhilling a pound, and often for more. There is found 
in this iſland a kind of land crab which eats herbs 
wherever it can find them, and ſhelters itſelf in houſes 
and hollows of trees. According to report, they are a 
ſhell-fiſh of paſſage ; for in March they travel to the ſea 
in great numbers. See CANCER. 

The inhabitants may be reduced to three claſſes, 
viz. the maſters, the white ſervants, and the blacks. 
The former are either Engliſh, Scots, or Iriſh : but 
the great encouragement given by government to the 
peopling of this and other Weſt Indian iſlands, induced 
ſome Dutch, French, Portugueſe, and Jews, to ſettle 
among them with their eſtates ; by which, after a cer- 
tain time, they acquire the rights of naturalization in 
The white ſervants, whether by cove- 


labourers in England; and when they come to be over- 


ſeers, their wages and other allowances are conſiderable. 


As to the treatment of the negro ſlaves in this and 
the other iſlands, that falls to be ſpoken of under the 
articles NERO, SLAvE, WEST-Ix DIES; which ſee. 
The manners of the white inhabitants, in general, are 
the ſame as in moſt polite towns and countries in Eu- 
rope. The capital of the iſland is called Bridge-Town ; 
ſee that article. 

As the hiſtory of this iſland furniſhes no very remark- 
able events, the following ſhort hints concerning it 
may ſuffice, 

When 


Their aſſes are very ſer- Barbadoex 
viceable in carrying burdens to and from the plant. 


B A R 


Barbadoes, When the Engliſh, ſome time after the year 1625, 
Barbara, firſt landed here, they found it the moſt ſavage and 


deſtitute place they had hitherto viſited. It had not 
the leaſt appearance of ever having been peopled even 
by ſavages. There was no kind of bealts of paſture 
or of prey, no fruit, no herb, no root fit for ſupport- 
ing the life of man. Yet as the climate was ſo 


ood 
and the ſoil appeared fertile, ſome gentlemen of Fall | 
fortune in England reſolved to become adventurers 


thither. The trees were ſo large, and of a wood fo 
hard and ſtubborn, that it was with great difficulty they 
could clear as much ground as was neceſſary for their 
ſubſiſtence, By unremitting perſeverance, however, 
they brought it to yield them a tolerable ſupport ; and 
they found that cotton and indigo agreed well with 


the ſoil ; and that tobacco, which was beginnipge 19 | 


come into repute in Eugland, anſwered tolefab] 
Theſe proſpects, together with the ſtorm between the 
king and parliament, which was beginning to break 
out in England, induced many new adventurers to 
tranſport themſelves into this iſland. And what is ex- 
tremely remarkable, ſo great was the increaſe of people 
in Barbadoes, 25 years after its firſt ſettlement, that 
in t650 it contained more than 50,000 whites, and a 
much greater number of negro and Indian ſla ves. The 
latter they acquired by means not at all to their ho- 
nour : for they ſeized upon all thoſe unhappy men, 
without any pretence, in the neighbouring iſlands, and 
carried them into ſlavery ; a practice which has ren- 
dered the Caribbee Indians irreconcilable to them ever 
ſince. They had begun a little before this to cultivate 
ſupar, which ſoon rendered them extremely wealthy, 
e number of ſlaves, therefore, was ſtill augmented ; 
and in 1676 it is ſuppoſed that their namber amount. 
ed to 100,000, which, together with 50,000 whites, 
make 150,000 on this ſmall ſpot : a degree of popu- 
lation unknown in Holland, in China, or any other 
part of the world moſt renowned for numbers. At this 
time Barbadoes employed 400 fail of ſhips, one with 
another, of 150 tons in their trade. Their annual ex- 
ports in ſugar, indigo, ginger, cotton, and citron- 
water, were aboye L.350,000, and their circulatin 
caſh at home was L. 200, 00. Such was the increaſc 


of population, trade, and wealth, in the courſe of 50 


years. But ſince that time this iſland has been much 
on the decline; which is to be attributed partly to the 
growth of the French ſagar-colonies, and partly to the 
Engliſh eſtabliſhments in the neighbouring iſles, Their 
numbers at preſent are ſaid to be 20,000 whites, and 
100,000 ſlaves. Their commerce conſiſts of the ſame 
articles as formerly, though they deal in them to leſs 
extent. 

BarBaADots-Tar, a mineral fluid of the nature of 
the thicker fluid bitumens, of a nauſeous bitteriſh taſte, 
very ſtrong and diſagreeable ſmell, found in many parts 
of America trickling down the ſides of the mountains, 
and ſometimes floating on the ſurſace of the waters. It 
has been greatly recommended in coughs, and other 
diſorders of the breaſt and lungs. 


BARBARA, among logicians, the firſt mode of 
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the firſt figure of ſyllogiſms. A ſyllogiſm in barbara Barbarian 


( this cet Aruch the elder brother, called Barbaroſſa 


BAR 


is one whereof all the prepoſitions are uniyerſal and 


affirmative ; the middle term being the ſabje& of the B=rbarofl 


firſt propoſition, and attribute in the ſecond. 
Examp. BAR. Every wicked man is miſerable ; 
N BA. All tyrants are wicked men; 
RA. Therefore all tyrants are miſerable. 
BARBARIAN, a name given by the ancient 

Greeks and Romans to all who were not of their own 

country, or were not initated in their language, man- 

ners, and cuſtoms.—In this ſenſe, the word ſignified 
with them no more than foreigner ; nor ſignifying, as 
among us, a wild, rude, or uncivilized perſon. 

BARBARISM, in a general ſenſe, a rudeneſs of 
language or behaviour, 

**BaxBAKISM, in grammar, an offence againſt the 
; purity of ſtyle or language; or an ungrammatical way 
of ſpeaking or writing, contrary to the true idiom of 
any particular language. | 

BARBAROSSA (Aruch, . and Hayradin), two 
famous corſairs, the ſons of a potter in the iſle of Leſ- 
bos, who, turning pirates, carried on their depreda- 
tions with ſuch ſucceſs and conduct, that they were 
ſoon poſſeſſed of 12 galleys beſide ſmaller veſſels. Of 


from the redneſs of his beard, was admiral, and Hay- 


' radin the ſecond in command: they called themſelyes 
the friends of the ſea, and the enemies of all who failed 


upon it; and their names became terrible from the 
Heals of Dardanelles to thoſe of Gibraltar. With ſuch 
a power they wanted an eſtabliſhment ; and the oppor- 
tunity of ſettling themſclves offered in 1516, by the 
inconſiderate application of Eutemi king of Algiers to 
them for aſſiſtance againſt the iards, Aurch, lea- 
ving his brother to command the fleet, carried 5000 
men to Algiers, where be was received as their deli- 
verer ; and 3 — the prince he came to 
aid, cauſed himſelf to be proclaimed king in his ſtead. 
To this uſurpation he added the conqueſt of Treme- 
cen; when his exploits and piracies induced the em- 


peror Charles V. to furniſh the Marquis de Gomarez 
+ governor of Oran with troops to ſuppreſs him; by 


whom he was defeated and killed near Tremecen. His 
brother Hayradin, known alſo by the name of Barba» 
roſſa, aſſumed the ſceptre at Algiers with the ſame abi- 
licies, and with better fortune; for the Spaniards, ſuf- 
ficiently employed in Europe, giving him no diſturb- 
ance, he regulated the interior police of his kingdom 
with great prudence, carried on his naval operations 
with vigour, and extended his conqueſts on the conti- 
nent of Africa. He put his dominions under the pro- 
tection of the Grand Signior, Solyman the Magnifi- 
cent ; and obtained the command of the Turkiſh fleet. 
With ſo powerful a protector, he acquired the king- 
dom of Tunis in a manner ſimilar to that by which his 
brother gained Algiers. Since the time of the Barba- 
roſſas, Algiers has been nnderſtood to be dependent on 
the Porte; but this dependence is now little more 
than merely nominal. 
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